


Avr 






s*\\Kit - .*n/r 



^t-ai 




a^uJi ^jj*h &utt - fc/yi 



^\ V*7^ oUj^dlj fj^ll ; gl^i ^Ul 

\*\Y . * rj**^ 0* ^^ ^^j^ : J^VS J**iil 

\ YV fj^* (j^Uo^ : ^isft J-^aiJi 

\AV Ak£N «**^ ot*j*>^ :^J&i J^iJS 

V\V ^tr^T^lj *srfj^ Ajrb^ p-*H ^r* -* 

Y \^ obj£>*U ^jp — 



fJl&W^ 



^i\ ^\ Ju^ Ujlw, J* f^LJtj ftWlj OsM V -> A sJ~\ 

^y i^jb^ii Si* I^u-^j ^Jt foUS aJt Jl u***^ ^ *U*-tSJ^i <<j*^ ^hJUI 
^J^j J+*^ UsiJHJ WV~^ (^ i***Adl Ol&*Ji.S ^y f^j jaUoU dj^^l 
* JJJ JU^li Si* <jj i^U-l ^aJS (j ^yJL ^ u of UO, t UUi J* 
Liiy4*t *^ trij-^ Si ^ J^ *c£3^ >>^ Si* *Jw o! \S .jMjj Jj 

J~*j i til Ato! j>J <j* ^USJl tl* (ry«J J^J ^y^ ^^ ^J 

^tU cJjUi *JL£U)l U!>U cJjfc? ^Jt &JJ-I VyJt w^Jl ^ 

*Ui CtiJJJ H LiSyJM ^L*Ul*S y y U ^j iiiUJl *JU £p* yt Lt ^ru Jg*4£M 

OV dUij t-L*dij js**Wf <y ^ ^ ^^OiJS UlyJLt ^ijj l^u JL, ^ 

JJ Sj^^tJLf l^y-* ^-J ybSCIl IX* 0^ <(yL*Vi tJU Jpj 



, jaJ-l 11* ^ LjyAi aaij ^rsU» Ssr-U ju Ji cJiij jj d^ Cii* 

- *$H tfaLijJ *** ^*>- J^rj Cj* WfL> — ^4^ Q& ^hj £+*fl c**j\ 
^oft *La11j i*!i!l ^Uts-*^- J* t^U ^*jt J^jll ibu*Vlj t^jJt 
, tlj** Clji JL*j a! JU^JIj *Jj-j & <*-*axJtj 

•-* u*y Jjto j*Ur \* !j>W 

.{ HAT >1*S \* Jfejtt 



^*vj U^oj ^jiyj ^jVs Ji ^3i ^j**^Ji t^uj^^-fip ^iju^jJt ^j^/t 

Of *i*J U <u£Jj tlfijJLij ^j^ui^ijl i*^jLf t«ji<U ^Jifc^U . l^>Jfl^ ^ SUM 

tjAA' uy ii^LiJi ^iiiJtfj tj*2&\j »**Aj ^AjVs Ok A*t>UJS jj*-*ij 
^itt ^i &ja- Jt J^yJs J^u *ui jiUf ,^y^i fj^*JU ^b^b 

oS^tj *l.jVi Jjjl^j ti^^^ ^s* tj*alb f.^1 ^j^ ^^r oNjU 

<>* J^SM *J*JJ-*Vl i^f ^> . , .ift&JA {+*±\j*j t U^>. j^iaS ^ 
^jjJt Jl^j oN^U«^ <0j£i! alii ,^~iJ c5^t oVjL^ c^r Jij 



r Uiiiij k v ^jVt ^^ jUj jj^j-j a^ ^^ t ^ ^^^ fl(j 
^>**i! ul . . .jU-jt, tt-r JU.j ,i.j>liji :^j ju-*ilt Ay ^\j 

C jjN ^l obU^-lj p^Jij ^Jlj ^^tji L„ jy ^ ^ ^f jjj 
>aL«Jj willi ,>• l^U ^^ \tf (js^i ^yji ii^ i)^; tLfci 

* jjSft £^ ^ l^ j£jji iyjS ^Vi oL Ok-jt) ^iU! ^*J **Li 

J5L^ ^i^i J^, ^ fysJ i\ aiSJtf, aj~J[ ^j£i\ cJtf ^JUOJ 

*y* ^ *0jfli *Uj ^j*iij j-ujs •j*^ r t?u^i j^fc ^ 



tj* ;U, j| ^ i^o* -rftj* ^ jtit ^Ait ^^1 oyJt ^^ Otf !Jl* 0> gULj p) 



■ f ^* a* fji ^ J * (^Experimentation) w^xft Jai Ijlc Jti 
hiMj *yWl <id>Vi ^U. <*>o&*UU ^iJULiJl *!> j> ^j 

^ t^j^oJ! «ABomaKes-.(*>oU»U-t» kj& ^-j^JUI t ( f A** - VA* 

(LlnctiiuEion gjjj\ litti jf yfc J_* ^j O^SJfj u^jU ^yy 

. cle PEcliptique) 

^j^i*" tijtij j& (tp^jj jjtuJt) ^^i e yi o^ji jtj 

. ^j-^^iJS J^>- ^jVi Jtjj^ aJISCi^ 









. l*j 4*^1, l^lL^f ^^J ( ^«>^ J ^JOl! i^U! ^*£}\ ptl& _ i 

Jl ^r^J 5 " ^j=^jS" teat* IAaj *MOj^j ,>j^ Alj^m Jptt - 1* 

(jy os^ + C> *^vt j,> ^ jai ji j^pi iji^^ ^kJs 

pUJ jl^Jmi-l LjaI^* ^xjl < Hg ^aiJ[ s^sOt rA^-* uA>^ ^^x 

U*^*J (*/r^) jW*^ '-Jtwcu J*>- ^ a^v^ djk **l* Ci o>**{ S^Jt^-_jl ^ £ 
$ l**j^ !c^ ^l*^!ai/ M*^j ^j***v cjAj^ (t^*^ ji*^ y*** 

, hj£}\ j*U^ Jp p-^JI Jj^*t *-*y> ^y Jjl _- * 

°Yr .J-r> ^UJl v*-) J^* J^ *iU* J* £j^i liii* J»* t*-*- _ i 
, (#^>.ij &fe jjU tfj^ttj ^ ^L*t ^t &jj- jjiej taJi Vtf^i^v^ 

3^*J^j * <>wj>fc^ p"^ Ji JwijJj i^**jJS <L*Jt djl* tJ^^ ^7***^^ — ^ 

1 ^^iS JUP A«0j JL1J tC»jtj±tt r^^S t^**l ****** iJjlJks*- Ija^j «~ \ * 

^.jl^i 0^!) Crij*J-lj OL-J'Jh Sj^o ^ oL*5j£ lf*—jj (*j>j 



To: www.al-mostafa^com 



tSjUJi ^1^! otS> JlfcSI ^ (^J^ji^j (jl£) \jk^ _ \r 
Ur ^i J-#f JJU, \j*Mc**\ % yailt iMjaVI Ji^ Jj t( ^Jl, 

1j**j* tijt ^y J^f Sytf jjyj^l Ot JUpj, t SJjJ*ll JL*^i \jttt\j 

j>- Wtf *U& JSjlV ^Ji — jyu* ^j^r— *v- j^fl 4i*Jj) jjl^j* 
J >-% t ^L.a> ij^u ^ lm*-( :jiJ**y 6j*tLt Cist ^ t (^i 

. (t/AU ^>t> ^ <j ^ J*- > U*^ Oj^UH Lwl ^ 
^s^S t ^ v^-^ «U! J> J Ju*iJLi oai*1 a*j 



C U iL-^Jfc JjJt i«U. .JjV! ^l ^JJI yp yi tf : ^ia* ttu ^ : ^1 n> 

■iff Jl m^ *^*Mt ^ Vi ^ji j^*, : r ^ fft /^\rvt 



\\ 



ji?- tiijj^iS *Wjl! oNL ^ l^-iS' t-JjA]^ A^x^rfi ^W*^S eJ* <jj 

L^i ijilt ^t ^ t t^ o>^ i^tfU Iju^j ly^! ^ h ^Lj 
otes j mjJJ-l oiisj fifcJJlnj fl^j^^jk^MH UjfJit ^y ^^j^JS 

, ^oti/Ji ^* cJj t^f j t^5lj£li J£ aS*j^ l^ ^^i * i s jw ^^ 
pJUJl l^J Citf ^ *>uJl ^f t^**-jli jj***^ u*^ 1 * ^^^ 

J j^ 5 ^4 jJ j^ w * ^* *#* j^ Wj' ^^ ^^ 4 ^**T 
^jUJi *y*it ^^ jtssfj ji>Nt ^isat js*t ^JJi ^sat .^&bjj jt 

j^ijl tilt OjJufcjw 1jJV5j , ^L****iJS *0j*j>*M t-^S^S" J***^ ufO" V"0^ 

V**jJt v* 1 ^ 1 ***** Ok u>-^ J^-j^ ^^ *ij^ 1 ^y> ■*** 
UIj-I I4JL* jU*ij t(Th*onc Gioccntriquc) (^jVli \fij*) *ij™ f^ 



^iUL! j^dt ^ ^ :*s**^ c/«l <V) 



^y 



*i!oo £*ldl OjiH hi^ ^ dj*jfajuf ^-j^M) j&tf ^ U**j 

3i^>J,i ^*JLf l^Lpjj V^*k 1 ^ J-* Jj£**t JjEj .<^«JUl tfttjjuf ^Syt 

d£j *4jjJb i**U oijiJU J ^-^1 J^ jja: v~*JLit **>**«JJ iljil 
tJj^jAi *ib£ <j aJ\ J**y U jjjt jJIj < (Thdortc Heiiocentrsquc} (^^^SJl 

Mj* ^j o*J*^ g b ^ ^ Ji J^-j: ^iiUU O o^j i-^j ,<LU* 
. ^ ^j**^! UJi^ b^ gti t p^ ^s^ ^jji ^s^ jjij ^ + t ^ 



irfi^ ! a* jfrS& *yA» <^l^j ifU Ji 5_^j h*^ Sjk£ dlUJt fjJU 
S^hSJ lw l^S^i v iU^ ^b>dt f L^yi it» :JU dt t^U^Vi Cju 

li* ;> \J ,^UU *UiH J p^Jij ^uVlj ^S_^i ^ on^- 

™ _ a ■ 

L^^sL! ^JUj iJJUUJl ^ Ijb t*j>*4ti j£± ^US OyJi AilJU ^y 

J* oJU^ij l<-j^' oijiji* ^y I^Uji cjj^j t*Wi J£*i jtA*.^ 
t ^L^-j*J^ij^>^A^*^ ^^>jN u^*^i JxJtj p^-j <jU%JS jt-^j *i**JaJij 

(^jjL^Jt) p«oUJ jj^j uA/^ vV ^ ^r^ o>MjU j ^U^Otj 






^£ 





"■ ' ^ 


j;^l^ 




■ *j*A* t>* ^*J^*i 3™*p1JI **y**il : J^Vi J^oiil 


iV—**' l*#>>&\ sLtol ^^sUi oUi^UI ;^li» J*aa11 


.{Laplace) ^-^ lijti ^ 


tU ^JJi ;<*Jlitt J^oaJI 


t|J -*Jii JS3! U*-fl! - i 





■#^^MMMM**WMMM 






t-wiu ;jA^iiS j^jL^lf JJLfj J ^^Jl ^^31 <Ju*> b^i ^ T ta tjj-^i 

L^i_^ij i^^jVl t-^JiJHj — ^vJM *^£i-l^JiJ3^j «v j*4^j! fj^J 
£**^ Jblit J *^J y^S^Jl *Ju J*£ L* *t**lA t£>^! s-5"!^! 

djjfc j\ai JuUjj tiwjJi i>ui£U wit^JpVl *2**j *^j*Judt) **>*; 'Unit *>?*^ 

W 



jvjSil *L*>Jai Jji» ^J i jjAt t-y>? j x£i sijWiil sJL* y **»»jH 



■r — rr. 




(j«i! ^ I+Jjjj lt~*-Sil JA^tMii 



jl ( t ) t htiii ^ jfc~J gU** *>*ii of ^Xisi .y* >j-*ij 
*U ^i >aii it ^ ^ w (\ ■> ^lj (jr.) ikaJl Jl ( * ) tfadl 

^ V^ jw-ij ^1 j5> Jj*- V*IS jjOJ (CjUII) Ji>; oj-Jt UUi 
>^» 0* S J* JL ' J*>* ^ ^^ OjjJij -4UiJ! ^jUH ^ «^i 
Oji^U ^ i^!j Nl c~J \ayt itj . i^ t- ij,U (t») jlaJ? 



\A 



t 
, p-k^U j*^j wjU J ^j-^JUt J_p- Ifjj* jj& ^^i tiJU JJj i. (j**^ 

I ^^A *^*^^ijt /j* UftjAJ 1_**<h>iJ l4***h4~^j} UuJHil ^J>l*5j 

^Cfj^j-l! i(©) u ij^ <<<£)*^>JI *(^.)j>jU--*» 

; *0t***» JJ v « »^ **>*^il wSlj£ JiUJl ^ «j" jjj tSJL* 
C*jW J^ 0& ^t>%ij ^11 ^IjSJl ]j^J t^jbU L^il Ua**j v**^ 
*fcL^j *>jVlj .s^jJSj 4 Jijlk* :^j tU*Ulf i-fljiX ^^Uij 
jtjj a* VU^ £# ^ <±U? b^ W -u-** m v^i^s V y! ^j 

. (T p*j JS^ji jjtsfj r ^jL i^jLl 

^jS o- J tJjVs kJi ^fljsai o^JUU o*£Uli ^y> jj, 
W* jW* *Lf>Vt v^b* 3 ' ^ ,y ^ J^Vi ju#jJI oV? a**^ 



a a a 



\i 




*\ 



" ''"^Afr 






J iJU* Sj^wj ^Usf-t* ^jj d\S tij&^ of (oats') ai^i jai i^ji^uf) 
otju *S ,**U£Jfj +s*M ^ Ui*j I^uij ^ Uib£ (Static) OjS^ *Jb- 
l^ii^ *Wfj .Sj^l ^^ V* ^jj^Jt CuJi^jU t^iUmtf fLw>-Vt *X* 

tl^ot^jj LfOl?£ j o^*i**l Vj^ *'j^ 0** ^**»-^ J^ W 1, k~~* *^ 
^jLt Usf Ji ^tkj£ (J iU^ v^ ^^ l^t* l>lr*" JV -^ g^ ^ 

otiL^ Cj!*Aj tl^ji **i^A^ -i^Wft y3 '-rr 1 ^-* ^^* Vb_P V^-* H 4itt* 

*j^^Ji jfj-* J^p- uuw el^l (j JJ**J OJU^j i.i^ JUaajNIj *ii^ 

I* 
ijUJ! cAaLM eJU O^jji jij^JLw.1 l^Xtj :^U (Cjl£) Aj^J 

iS*ij i^jif iUt* <*^ jj Uj«^j ^»- w^jJu Uiirij! ^5 itj*Ji *JU ^fj jju 

r 






o*j 



(Pierre Laplace): y^i jw A* Jai Q 
L^d. IijlA \^ ^t /Lcju- cJtf ^>£ij **ti\ cJJS ^ UlU 01 - 

oi* JUS £-j 1!** Sa^Ji «i^l *1>-Vl jlMl Cr* ^* u ^ f UUftit 

. , ^ ^^^ i r lk; dj& ^ J-^UJi j> jJ-i !o* O^j 
L^^^j ^^ ^r*^ 1 ! i ^ >Jkl r^"^ — Ji * J *-^" ^J^ ! o*) 11 C^ J "" 



Yt 



oi^-f diSJJj ^l^\ Jt *jju^ eJtf (jJJ! ^UJ-NS u~-~> olr*^-lu 

. * ^**^iji Jjj?" *jJ-«ii 0!jj* *&j-+t 

- -**S*JJ t^' CjUU* di J^i ^ f*J iJjtjI^l 
oJjSS ^k^ii *\j*-Vi tl^j J^UiS uiiM ^^3j 4*c-Jgj + f Ja^ oUU-i 






31 



*m 




Sj+^a*- *p£Ju* *^K- ( W 



^^& ^ ju* V*JJi iAj^l ^jt^ 



*Jj^t ^j.^^US ^w) 





*JU-\ U— *-i(£) 






O 

4 



i 







Ye 



J^>- j_jJj eyhjlS ^*£j£ Ol ^Ui*! *A* ^j . 4j UL>- tl £h&IUU JpUbM 

izy n r £\ J £}\ e JU dj jjjc; ^Jds ftt^Ns ^^ jj-^^ t^i^iii o***^ 

. ^^^ii l£JJ^ *jX*JI ^j^y ^^r 1 ^^ tJ**i ^ 
(Planetsmal Hypothesis} ^1X^531 +trJ>j* *— b ^L^^t aJU ^iyuj 

^^^niJi £y* ^^£ *^[ ^vr^rj ^j^v^i^ &* *^waJt «-^\ ^^ Ujj>i 

Ml ^t iJt* _^jl M^} 4 y*Uail ^UJi5j p^Jl ^ijJJ Jjlali ^Jl^^ 



ri 



o^L^-jJLj L^-tAJ &\£j t*^'^jj ju*^; *Ju*ili *!^Vi oJu^fj 

^lIa c^jjUj . , (,*>cjM *j£*-^ t —*^j£) ^^i>^ ^j- 1 ^ iii t£&t ^ t *jjLi* 

.**-U*Jt LjJaS (ijj) JljJl l^ii^l JlS ^tf ^jjS 

U-£ j^ JjU [S t^jVs ^t Sji^jj^Jj hjki\ U* JjUj 

^ o^J^ s cMi vlr*' t.^ ^ ^ s*** * 4**Ja*Jt jj>wJS &Lb JiJU 

Ai^J! ^t J o^ UjtSU JU^t ^>iJ^ ^ ?&** ^ .*tfrj&*\ 
^111 cJ^UJi ^Ji^j i^iUJt uyjJ! jtx J^f t i>Ji JU;^ 



vv 






aX-J* <lJj — ft JLij t ^jt — *i\ 

^ ^J_p ^jj Vj-Jb Jtj 1 ^ 
jjp J*U« Uo^j nJaLil 

4 c^^Jll *j — JLj J JL->-^Ji 

<£— J5j ^^ — s — is <j i ^ . j ^ ,, -> - 



l ..,_■■*■ A ..& 



t «oUSj^SJIo 





■^ 








ILU-Vl ,j^-liS ( t ) 







(V) 






A? 



.'If* 



<. 





■-* (£.> 



(0) pij JSUlt 



YA 



t>*_}H jjj£j - + ^*jJt J^>- (3iSt&u jl^p) cJj5^ i*jili.| 4=*^j 

J^ jbj ^iiLw( jl*pf Oli 4JLJfcL^ V^l^ 2T^ ^ 0** J ^* **^ ^*^ 

jju i^\j£}\ ^ UUaiJb {*jlj^Sl) jUi^J* ajs^j 0Ut*ti Ji*jj 
Ji£» tJ rij ^*j jjb; jf ^iJJl Jui^r ^xS ^iliij n^ijSJi dJLi; j£u 

pS jll^ftJNl aJU- Jl ^jUJi JUU-J <y f^UJS wUScft Ahja* Oy£s ^ 

* p-UdJtJi .(J l^LJlJ puL^ i^ .j*****; IJiAj ^Lft^*>-j 

a^iJj *»iJ^Ji ^ vl**^ ^ SjljJ*! Oi^ai <^3 <JU^ aJL>- Jj w t<iiL* 






ts 



ij J£j Xj&\ &v£}\ ^^ tL±\jz* cj\J j\ olaJt J£J; J* ^ 
aAJlpVs Jit ^jutt ^^jJS ^ <£*ltf ^J**f ^j^i ^U ,<_i*&> jt 

*£/**4 Sy^jJl *SjS iJ^£ *^*j**j *■ \--**-^i\ t&j*zpl\ XS'jp- syt \g£j>- 
*mj£\ i£_r£l\ (jl*»f) Mj* *iUJ£j ti5>*Vt v%^* *fjJ- **^U-i 

, ju*lt ^j^rf-^jji Mci\ jwi; ^p Wjjuvaij t^LiUJi ^ii^i^-i t\^ ^ 

t(^-^j^) vA/ otjij ^ !x; l^UiSj t(Girard Kuiper^^jjS ^Jj±^) 

X* aJaj C-Jl* {^£ CL^tf ^M Atjl! ti\jjl **j^ ctf 6UUH ^j^J 

r ^Jl J£i3 ^ 5JwU> JtSLit L^* J££3 ^i^ ii>S ^Ui oWji JO 

. ftall ^*jp^ t^^J^ JUaL^ (^— *-**Jt 



Jlk^j ^i t^l^>-! l^Jl^j tOAfy ^-Jj o^U^-t ^5^ oVU>*L 

of M *U S M v' u i^ igM\j ^j J^ <&i ija* j^ i^i3i diii l- a*- 

Of U^jt Oj 4 <y*> , V 6 ^ U*v> J^ {j* Ujfj ^ JjjJlJIj tWJ ill! ^*j 

*>j£* a 5 JV-K-Nl O* Ji* oy ^ ^ jsM J* j+l JYte-^1 ^f 
<JUa=^¥I gjb* if j** t ^ ^ Ji OU^ft ^Jl* J ^ iU-j ^^ 



ana 



r\ 




■ ■**•* n 



c**Jis uUuI! (s^j j*jjj*}\j *V>i^Ji oUUui^j tJJ £l! jjjrfjt jt 
*% -Itt*-^ Cjiy-J! ^ iw^ ! Ji*^***Uj ^-aJLH Jj>. AjyUt Uhjbdt 
^J aft- ^JLT ^\ J&% oU^lt ^ ^j jjiJbLI jijUU *oa o> 

. ,v «V VI c-i j* 4 i| ^jVtf ^ sis. ij*ji\ ^jSG 

jk aS S^ i^-b l*W o~Aj lJ — iJi j»J -Uf»j 5tf teyj j,iW- t— ST^Sj 

<-^r jf VjA diS l^s-i^, yu oljJ v ^ q,J\ ^jSj. . jj^ 

. Uj^ obi* jf 

fc*i~ j-ri at j^ii ^j, *>.j .*- ,>. j~r j] j^t ^ ^ u 

^1 ot c^ 6U OJjL) ^i ^ {f ha, /_M£.\) r U 



rr 



aJLS^j £L^M tij *^j t}*- t ij5v»i J| t^-iywS l^5Juh L fl 4-fj a J>^ l S? l *^J 
i*_^i pk^ al. ^L^J ^1H t$j^ iS^ i*-**^ 1 *^W S^UJI i^fll t«U 

jSLiJJ jl»t) Up- P ijAl ojX /^ s^ ^iNi ijJi* jj J*t ^ , -SjjU 



. i i ** 






■^"a* 






>Ai 



tt< 



3*. !- 









ri 



ijis- ^ ilfL* ('/,A\ t Vd) (H) 0^r_?J*V^ iJ^Al t-i^JL* C^jlej jiSj^ -y 

^ jui* U . .l^<"/ u,W) *jj*j jii\ ^k-^ (ho fJ JLU jjlc 

l4***>- Ut H ^5 { ^, f A * , * * * } j^l iJL il (. ^j^N ji*S J* ij^ ( \ * * ) 

J* \r* **rj* (°* k *) J* *t*s ^ £JuJLiit V\;lr^ ^^^Jl >*^j 
^j + l^Upf J ,a^j^ OjJ^ (T»> J* JijeU Jl j^ ^ ^k^Ji 

4 u*K ^U oi> jj ^ _ juj is ^jLi,_ a^u^j ^^ y^Li 
Ua^ *^ijt ^^jj a,^^^! i*^^i ^ ■/ rv ^Uj : u r i^\ _ t 

4 L>J^-J? 



^0 



tAjilaJj *h\ Ijaij tjQj t^ijii h*Jz\ ^jtj : ^u^iJi j^* i"_*i! — r 

\^j^ *\ e ~^\ j-^* * *i*jjJi jjwVu *)j-* V> — *~^t <iy AA^Sli JaJU^ 
J^ j( a™*-^ **JN\ ol^ft ^A^ Jsk«=Ji ^^ ^*i -Jjj 1 ^ 

!-AjSi-i w>^lS ^5 ±jj*jj ^yiJbM <jjJ^ ^ uJ^r^ * ^j**-^ o\ *Sj ^j-^ 
jbl Tlj^ft^! fit ^ ^ Jjf J OU^ O^^il OfcUj t fUlt J Jfj* Nt 
JLJU J Ut . (^-J^) J^U Tt J ^ ^i^ fU ^ fji J/j KlT^) 
JjjjJl XLaI ^ OajI *W ^ o^ *^' J^> ^j-*-^ 61* tpUl! pLj! ^ 

♦ Or—*) Jj^ O^tf Y^ ^ **U-iH ^ J^ J tij*Ui 
J ^jJJj ^/^ JU^JI j* lij^i ^~£*JJ J*i ^L*aM j Ul 

*^Ul «^ J*&- l^t* jl ( _ r -*-iJ^ c3^ -^jd of ^^ Jj^ jlj 



r^ 




jj_nj ^>-tj »ji ij^j L^j^-j ^j^AwJiJt lJjx^ /*-*_?** ^\^ v^^ ^ v * ^^ 















(A) ^ij J^}\ 
Jl/>tt oij t^U* ^^ijf £U»jl 



TV 



U^^ ^ lift J-^ii ^^-^ !c^ UU dLJj Jy ^£ ^j Ja>- _jA 

cJ^ ^JJi JjSj t Ujih ij\jj k*- ^^aS\ J^J UJujtj .^jdrtj JU-iJi 

0>J — U OLS" vOU-l — ii Ai^* JJ ^laJl o^L*> ij^ij Cfe*^J ~<Jj*^h 

Jb ^-ujj *£°Mr* >' -^ E ^ J l ji J«^ (j^-tii J*aS Ux* ^1 *_^liJi 
S^ii JjioU j^f -^vfl; jl l^ i^^^ ijjSjdt jLLli J UU WJUJ1 JJjJl 

(cijU) yije ^JJt oS^JJ SjUNi *U«*L liijll j^ t ^^S ! l jkldl j 

. jii^i ^L ^ i; jit J*t ^ 



jw-*jy k^J^ ^ !L*^J> U^ ^i^ 



jsl Ua; *^^^ ^r-" ^ 0^" f^\ J\jk *j:$^ ^jvaA wUiS^ \*[j 



VA 




(jj^Miih 












n 






.-_. ' V'^S.J 1 ^.:*' -=■_!.. W "\ = r"\J* 










^^ *>■ ^-v^ ^j 1 ^ 1 ^^J 1 ^^ <^- ><o^^ vv * >Uj ^^ l J^^ ! 

»1^L i^-Ji ^ J^ V^J J-V ^^ <^ oU ^^* ^-^ J^ ^* ^ -^^ ^j^^ 
_j^Ji ;^^Il ^U^-Lt j^ f^ ^^ ^JJI ^j^J^UH ^jVi Jbf ^y J*>^ 



0<\) 



To: www,al-mostafa*co*n 






, . ^Juio SJjJlP- fU*l Jt 

laX^- ^JjJiij ij**^ ^rj^ tj** JLj-i^- *^-j J^te- ^j^^JLJS u*j~£ J^J^j 

^J ^j^kJJt £j* tUall j*Jiii i^i^aJ \}j^*j t^^^^Jtj ^ji^jjH Oy j*Sl' a^ 



[^ J°J» ^ ^ 



JWJPJ 



t^)^ JSLiJl 






n 










* rfJail S*U- Jji? J> i*i=»UJi **j-£^ <>* ^^ ^b*^ j$*i t*i*£t> 
ijJif m-U^ t-™j <^-b£ ^j t ^ V^rj O0>*» f^^ *lj^Vt a^ ^"^J 
^ Ikjsi ^LSOj #JL* ^U3i «UU J* Jerj! jl\ a-**Jl C*l*Jl Lr +^1\ 






£ Y 







lJ~*~^S d?^"^ S ^J*** 










tr 



L^Sj j\^i\ ,Lif ft t^ £sj ^ c-~J t-r *Vt U^ J 4^^-JtJb 
^Ui JJ 4> cJtf ^ JLU J* Ul^S ^J^\ Jl jfcj L-a^* 

^r— 411 OL JyJS b^OtUJ . >J~. Oj-Mt^ j! t^O^Ju. U^n 
*j^y u* J** - ^' *>M J* C?*^^ j^*^ iSj 1 ^ ^^"b 'VJj^b lijL^l 

jjt-S oUJ? <£ B ^-J ^^i tS^H jW*^ &\ji ^y ^*j! ^U5u £Lj>JJj iibS 1 

Jo^j^t *jh^ (>* *£**^ *j*i*^ J-^wr ^ j*^f ^"J^ c^-d J^* J^ tti***^ 

. sjjp^aJl Sa^JL* l y*^JLll jj$* k-- j-*a Lc ^jJjJt jf 






a 



aj^I) ^ pAil\ > M >lS yds: iii5i L^S /uJ ^>>J ^-^JSJljt j tj^Ij 










.UjUtftf UlSLitj w-Si^ jw^- <£) 

■ >j~ 

.y^Jfy oUOiJ ;^JUf J^aiJ} 



■mwtm^ 



m^^mmrtmt 






\* 



~ 







^*o*5Ji J^»- wi"^l Ji># i*-r* J^ 



£1 



o! ^! , ^M-j* ( a A> ^jr* *ijJX\ t$ji*~ti ci* *->* ^ t£j=~-* J^ -*Oi <£*^ 
j^ Jaj^i ^ ^j**^ J^ U^j^ *^ jj^ v***^* *pj**A! v 5 ^ 

iib y js* ^ uplift iiuj ^u -j-uji jl* dLUM t^ jjb- ^ 

*j*rtdl i*^ lid^ O* ^JJ^J iftS-SUJl eO>-jJifl **4 SJj>-jii eJA <J^ 

.^ i^JU u^rij! ^ Oj^ ^y,\ 

IJ 

. (^U^l ^l J>Jii J>bLj ^if) , ^^^^iJSj V-^^ 

^o, jU! ^Xii ^IIp f L» (fWYT) -j>\\A\ f U ^j ^-i«* 

^ t(J —JJS ^y> ^5^1 oil) *i^ ^_^ ^^j <Johann Bodc^^) 



-0*) -<*-*> -<t.A) -o,i) _0) -<- t V) ^(si) 

(rA,A)-(^^) 

,0^J v^l! J* JU1 ^l V U, i^JJlJj £pU Oit <Y»A) pi^Jl 
aJ ^ r^/ r 7 J*-> ^ J* ^ r*^ 1 V 1 ** Ut . .cJjJ! diU ^ 

^ Ojk*ri SjJ^ts ±diUJS pJ^U ^L*£aS flJjb ^) V*V ojlif o5j 
•ajjt tf-Ul fJjl* <>* Vi^ 5 ^*J j*J *^ Swb-j (r^ t t A) ^ J^ (jl^) 



, (^jllw) y* Uy^Sj 

'(w^) v^j^-j <t|j^^) u^ j*~<*± \£ ^t^i jj^j^^ o^ j***^ y* ^^ 

tSjtJi^^t 3L*L7 Li.**^J It^b L *£J^ W*s^** J^^ ^ >¥ l>* ^ 

. y«]t aakib -UU^i jtdiy vV^s ^akli 

-* \ i * \) /*U- t^~M *^bdi ui^j » ^.j*" jj^ oteJL*- <Ji_jis*i A^kia J 

+ <Lt A^\j^^\ 4^a&\ Aijj ^j-a^ taJM&l C-jIjNjJI ^j&j* \$*J*jP 

4Jjj_^JbJi $_^tS0S L^daidi jdi jj^aJl ^i^lla ^ j^Vi lift r^j> ^*i 

.^jClJLJI Ids' (J w^^jli 

.(L-it^iS _p^U <3>JJU {^) ^j JjjJr^ jiaii) . *^\$ frJ^^ UjSa*^ 



at 





1} 






*ij>*40 Hj^ w^i^ii C>t U*j* ij^aijl iJU ^a (Jj^tl ft aft J 

,^***1H £j& JUJlj *k£l\j iiliS^Jlj *s*^A ti jjrf&yM ^-***i 

V^b f*u! JiJSj ^ Sj^Vl S'Atfi a^j SiU v^^hj «G*A? ^j^e 

^JliS ^j ,^S OjJU tATT ^i ^ ^ &, Oyi.) s-SjSaii 

j\ ^j&x u^ jjjj JjW v*l/ f**^ ^ ot <-^ ! ^ 



(Planel_o-Bk) y3j>i -^ **V ("> 



ot 



^j^jVS ^y £hJ-{ -U**jJ k$ JJ^^J :0^^*^ C^ J lKJ*^ ^-uJ 



s& 






/ 






I v ^i!^ 




y 



L 



_ g>^t 




hfiji* O* 






tJj*" Wi>^ ty ^ *^ — ■ &j^b lj^j^' aJ*** ^jJ' l***?J .flv^j^jJI 
>I1p dJJiS'j . p^>Jl ^ iS^ ^j+J- t>*^ Cr^ wJ- 1 ^ ^J ■ (Y £**j^) 







tjj*»£ji SjJb OjSi \^~* t oW^ J .j^ *uU sj^^i J^* ^^ tftj^ 1 

-^Jl ^tlLa JJJu ^iSj J*i3lj ^J**^ C-^j^J^ tjb- 2jt ^J 

*Jy£ »ld£N jU** olA: 4/^ W*^j * ■ V^j' j™ £* W*^ ^l^ 

J:>u- 4^L-*ji *£^ i^u* s^ j^j -L;f jf ^-d^N ouU 4j£sj ulJ 
ifeU jit! ^it j_^f N[ ^U wut K^i ^^u ilj^i jt «s>U 



J-AiH 






^j*V-4 ^* J J^J^ '^' <*> 



a^ 



i( K f-ij J~XAJ!) j ltr *Jjl Jj>- <u^ J> v^ ■ .LyjIAV 



■— . I L-, - II I I T- --T I I ' ■"■ I 

V «„_T_. "* l /V 

,Yi<' 












*£>. Jl dl)3> Juw a^iw ^ ^^ti i^LUjJ L$U* UUt J^-L tffcj jXj jJ 
J) v >Ji ^ pJLI ^ Ul j^J (T) i(T) <0) ^jVl ^ 



oV 



^\jjA frj^j Ujlkif ^JtfcM dUJ£, ^^t ^ l^y jt v^ijSSl *jl* jX 



a a d 



lf tvtr iyiUli i^LkU c*&V :^W* 
JW^ ^l^Uli ^i^t, l^ijU* ^ JjUJLi ^ s^ijM r ^Vt J^^ U> uij 



*A 



_ 






■ mmonnn — — * i n — ——* » n m» wpwh^i 



'u-O^ J* <^ Jii*f *-> U* sr *iJi £UJ^I SJul ^ .LujlS 

J* id* Sji>| Ol^ji Jjjj .ijl. ("Uo -) J) JyU *U .L*t J*^ 

.^ jet; y>s ^usi ^ Uj! .ui-j iuiVi 

JiUS, . .j*Vl 10* ^»jy l(J jjVl ^M^ ^L* jjii«. i^t*. ^j 

,/jj.i 4^^ c ^ ^ ^^i ^ ^ r ^ ^ ^^ 



*-\ 



Ljl* ^h^U (jli tJ UJSj i^Vl *jUll o>jVi^^ it Ni . .O^t)-! 
**^U ^^w ijjj ^^ ^jli tijj*&i b^ <ji-U1 0j-£UJl a&*J j&j 

jj*x t 6\j^ffUi* v^b 'k*^ aAU* jjji 6$ iLj^ uij *\cJLJi ^ j^ 

JjU^ t^sdi Jj>* Oi^ kL>*^j jjOj .ijLL* 6f SJLto ^aaj ,^^-iil Jjjw 

, t,j^pji &i£U iw*-*jf j 6j50 t*x** t t ^^ T^^iij *^rjJi <_r*^4 ^niiLUI 
l^*^^ ^jd^ -^J ^*ji (*Aj^*) J^ flp^* t>« l5^> ^W (^*^^ 

o***^^ ^j*~J Jj**^\ dj?" OijjJLli ^ IiaJI ^Jla Jik 6^" Jilj tiJUb 
t^jlkhj wi3U Ajy>\^!l ^^JJi *S^ ^ vi^^ *j*' diUJi fX* Js> ^ 

^k«» **~1> tf> ^r_r^i SJj>*dl CjUN^i <hL^m^* ^xSl oUjbdl JJOj 







(U! ^) 



,U w*U J^^jji ^j^ii ^^ 4<Jj { 
<>**-* ^U t^JJlj ^ UUjji (£j=M *k^ f Ulji ^ (CO 2 ) Oj>j£i\ 



A\ 



gjjffjl ^j^ ^j^JS &> ((•**!) Jl *yr J v*^ 1 tfou 

W*A ^ *J>t v*J^ ^^^ J4 tpjd U *uAj^ t> wl^lS 
SjS>i *JU ^j, . .(^^iil ^i) j^i\ y^ ^ byr j^ u t ^Jw 

Jtf s^t cLjtf3 aJ ^Lt *»!>£ ^j iJu^ LJy ol>^ J£J; J* 

l_«£j£)1 «k^ *j!jSm j£J$ ;<Ui£j 4J,i^w SjSj^ C*lJi Ja-ijJl jsLi C^UJa 
V^ O^ji v 5 ^ 51 d* ikS ^i U V *W^ S £***il ^ J^J 

£>U jiOf ^ J^A* *tV^ s ^>^> *s*w *U*>t u^h cAj? 

oUliy h) {j* JU* _j^^ E^Api £*k*- df y^l» *^UJi 1&*\ Jij 






-U*j' (L^ nvj J5 vy^^ c>* ***** 

^ V*3^ J^ tilr^ ^^upLL^S ^jji ^jbt^Ji L>U-ji! *^j-^f ^*i 
djj* U 1i[ ^ *iao jjJj v^J 5 ^* ! ^ ^^ *jt <hj*j& Jl i^U <ju~£a^ 

^ fl-U-Lt oUljj tjljc 5y*y1 «JL^* o\ ^J^ ^^aj *iij . *\A iujf j^U^j N 

p*J ^^—i l^^ £-L*ail J <^f t^^jjij w H?jVi 0^ £7^ ^-J^ lJ^J 

i^-j> o^i ^s ^i^i J*^_ ^ .uLllj* \j£j*j (jj^l ^f syL* 
^ <c5X> (Y \ ^ J£jJ! >f) j-Jtf -Jus ^ LUJ wi^U .^l 



l ^^ J ^*^l«lJ^t^^L^«-y^^^J^^^^^^^^^l-r^^^■^*«r j >^■ -•■■■— ,z * - '• 




■fr'* *. 




VAtf**r 






t s |77° b ~- 165* t - 110' k, = | £4* u * tO^* 



" ;tvw ' 7 " "i ■- rr-^ r 



1 "^SpH '*'W^I»? yprfr^xfy. *tnt 



d - 2^ 
L - SO' 



b - 72° 









' V " " 




;.y. f . Tji-.r-'- "': 




L >-* 


'.!_".'* ■ %:.■?-■ ■ 


d - 15 hh 


d - 1?" 


d * ICT 


t ■ 59" 


t, - 38* 


t = 8 fl 



0\) plj J5U5I 



nr 



t OL*jMi /yS*J i*J!ita i^r 

+ ^i ^J- ^j^ jsCi Ja ^>*-Ji g:jUJi ^^ 

6ji>~SjSM jU ^ y.Y\j ^uswjvfl J** *>* 7-VA <y Vf ^j 
(CO 2 ) o^^JS j^t ^Uj 0>j^ jU- ^ X O la-**" J* JtpLI[ 

&ujJL! WjJS jJp ££ 1 , *\ S& **j* t^j^ *k***Jf J^yu wLjj 

, j>-bJl ajjU ^*ii**Jl t Jj^ ^SjisjJL^ ^ _^5T jF t (**** *\ * Y*) 



.{liJUl *-0 :^k*> ^^*-T J^vxi 
.{lUteii ^yi ^ ^^.W J^aiUt :>if) yfc£Jt tA* ^ jo. J^w ^ j^di tj*jM*» <X*) 



*\t 



^4* diiJJ nx^L>- Sj& w-^ijS)t ^ ^ ^ o*j^ *-f£j$ j^HJ 

<*L|^ JtS*fj *^Jau^ <^jy *j$*** ^jLt*" ^js** V^J^^ V^^iJ 

Sjl^iJ ^^^31 Uftll J*aJj t *Ut J**8 ut*** u^ 1 -^ ^^ S *J^ 

.t^i »lj^JL J ijU (**V) Ji ^Ji ^1\ ^ ^ AjLSi\ 
Up Ja^^o **i*tJi *Utj oljtflij ^jijll ^jVl i^jf Uij 

OjJU ^** j>** ^^ M*iJ *£^" *^ f-^ ^^a-sJI j* c^J^ *^ 

■•r* 

rtJ c~>£ *^ kjj Ox U^UJi Sjiii ^ :u*)it *^ ***** *Wy * *oy 4 j 






.{YY ^ JCiJl >f) .O^Us, 09j* ^-h Jbi -^ 

JS 0^1 dUi lUj^* J^ ^Vl ObjP tfy^ OUNI y.-1-Vj 
J* ObjJJ* <*^ Uk£ ^j , ^\pi\ ^ j^ il^, ^ J^u 

. vWt ^ i^ tn« ^ Ji ^j^i oijj* -u>* J^ d-»- lyiji-Vi 

(fj~4^J olSll^) c^LsCLJi ^ L*L*-! ^jVJ ?tk^ v*rW 

■ tfy-t 

^ JUS jJb ^ (^ ^f) J£ J^a? Ji ^kjt JU*L jJUJLSj (JU ^Vf V <>- 

, (Sima) ^ jr*!**J 



A"\ 



— I 



1 



1 



*J '* ° \ * 



1 



% 3 •* 



*3 






r 1 C- 



»\ 




is* 



- 'V ^ ° ~i 



"5 Je 






K % 







TV 



aisM *yji J^Jr u*u Ji^V ju*U *i>tt *JU yi; ^j 

t , ^jC^jLa Sjl^>^ raJt,.^rt ^wb^- l^^* 1 E^Wu ^jjUjjjiji 




SjjJLiS l^j^Jf 









sjbJL^ ut*^ ^Ai^ 4 c*>**-^f ^^Mj W*i* *y*Ji ji^i <sJi JjiSJ— ^ Ulj 

jSy olS <rr5 L^i idjjf oUJ? ^ v^ lJ*->^ J 5 ^ ^ "- ^ 



^j X\£ Jttl jiljlt ^ fr ^LJt ^j iljiil^ji &j£ iLaM iljlU .^>il l^j >-~^- 
.,>j^ ^ ^* ~b-\j ^ otJ U>- +>_)£ oUJ» J^i J* 



"\A 



l^U tjSsti ^ItOJi £jk+* J*rj> oUJaJl *JU juj t£+*l\ ^ uib^ 
<>* d* ^ji W^J .£ji~Jl fli* UjU^-! *ld! ^LJOL ^Uwj o^jil 

JW ^JS oLij^Jl cJ ^Ji^u oUU> ij»-j L>" ^jli ^y _ LJU 
. . fS i - j ^ 1* ^ J** Jl jdtj (Y ,^) j 

C^ til <M <T^) ^^ t*»usj (U-J 1 ) ^ viiji* «J* (V) 

V*^ jv<* H ^j>^ <>£Jj \t~J\ j*zj* ^UaATtf I U* J*, { g- ) 
j*Ji ij* d^j pS (y% * * > j** ^ L^ ^ ^ (^ji^ii) 



U a ]>| j Wj Vl U>l o^t L tt|) ^jYt ay VJ » ^ **>* t ■ ■ , • " ** 
^ ^ f 11 ^ iiA <J* * J**-" <*^ **U^ ^ j*^] ^l; j,^ te ^ b 

^i ^ ^- j*^jsj Sj t>i jjfa c^ ail! oi ^j ij v> ^a s ^-VU ^J i^ ^t ^ 



*\A 



i^issj i^^Js j uii^ ^jU3i jUJi c^ vij^i *yuft <>t ^ tiu 

p (UU*JJlSL* ^^r) vfcjfcj i^jJjiUp- us*Ij*jj avAjVl SjSJ! *bjJj 
, . * rt> *~*^i*j SJLj>- juki ote 4i**«Jf (Airy _ t£j£) **^Uj «iij,y*U 

*i J j* <j (Limagne) ^jUJ j^*£ j^ 1 ^ j* ^* W^ W^ li^^l JusU^I! 

ajJ&^S ijy>- ^-^ j* L* ^-v &5 uhJj^b JL***^ ^tuVS Jau*ji* ^j* U l^j 

Sjjjii ^i ij.yJ* sju-Uil JWif u^ t|jJt *A./Ni cs^Ji ^U*^* 

• ^jt^** <3U-i ( ^>- j*^t t£*^b W*o*' \M *y *so*^ 



JLi • f,V :^^1^ <«) 



^ T,v-r,r 

_(. .U c>y y^UiiS JtJ* £UW ^* ^* ^ J ^ J** *r^ * > ° 



^J*I>-1 Sj^je i.-.J./a.'i ^£ ^*jLJI A>-L-u-a J_jk*»lj 1 I^ILj . ^S 0+*ij * O 



Olj^Uj oLJtj tl-Jdlj ^LU ^ J* J* U^p jttT gjjdi jjii, 

: 6^ ( a 

'(V> ! ) Oly^H, j^y tf jJ Ji* 0^ DjU!^^ J* 

^Ui oi* ^ ^j^s ^ ^jai v ^i a^ vi ^jj jjutf dUii *l^jsai 

J^t ^ j^ gjOJi j^i ^^i\ t SyhJ j| ^ ^^ ^^ 6[ ^ t 

tLr *-tJt J^ UjlJi L^jb ^j^ls j j^ J^ ^p ^j^p i^ <£** J* 
U^ilS oi^JcJi oy ^^Jt ioA, .-^(T*^) Ji^ J^r ^ ot ^f 






jgb jj& & 




(Yt) pSj J£jtfi 

^f (U/^5 rt , \r> ^^Jt J>^ <£i* J £*>i Ji^t ^r* ^j 



♦ u"*J 



-h£+ (°") Jbn>- fito 11 r^ O* f* <J ^^ ^ ijl ^ j ^ U 
;uk^ ^ ^ii jO^i ^^ Ji^ ifif o^t ^ Ji> c?^ ^ t4 ^ 



VT 



UUJi ibj; **IM ^y ^LJi U^Ua* JwU^ju ol^U t£j^ c — J otj^J&J! 

CjLitf l^JLk c^!5 V^ °^ VJ c — J *>Jsu* Jj= k-iljlt ^y l*jjjfcLi 
Jj-v^j Jjj iiJJij cAxjeaII ftJu *^ ^LJ ij^f ^i~j *^j - y^j *JLsUi- **>- 
-* ^* J^j (f tMi) -MTAi fU <y UJL. (^ojU) *UOJS ^ 

y^ t*a*k** ^y #lib tijftteJ V-A^ cJa&Jt ^1 jj-^tji ^y ^w ij 

<y J^ u-^ 1 O* *j*Z "-* 1 ** d twSjSHi V 1 ^^ oL-ljjdl u*b£ 
^J t<^flj^ *l****fjf <jU ^* LrfUrff k-jiJfcj 7*j^it j^- l>E ^jw Jij 

^ULx-iVi ^ ^ti ^ jLSiV >L.| tb Jiy t LpJU^ JjJ 

-of^ tiut-i^T ^^.r^jf j^^ob Jb v t oj>j^[^;i 

VT 



tjJauJl vU a* °^ J*^ ^^3 * iJULiJ^ J****! U cJ J^j 

,U* JLiLM fiUS *l*UJi <>Ja^J ilaidif 

^a <*jijc* <-^t^ tS^ *J^ <J ^** J***d iS^ k-iuiisM i^Lvail ^ f*-^jJ' 
UkLJ! ^aJt Ot ^ oJU^JlI (CO 2 ) OjJj&i *V~£jf jU ^ *JLJ^ oU^ 

Ujuj- ^j ^Jlil gJbdt t>* s ^*^* V^ £° (CO 5 ) 6^^531 J^vJSjf ijfi <y 
t *L>-^ *yU -Uiiu ^ 4jS Lf a*xi*Sj$\ a&j j*pU <> *US Sj^ 01 

.^^ ti^- U^ji 

oU^ill Ujt t^Ua^ J^ Ul>^ iliT 4ft« ^^-^ ^y^ ow Jij 
^ > L^j c>*M ^ J* s^rjLI ^U **±s ^\ llj&lj V^js* 1 



Vi 



/l^J Jit l&>\y>j *U*L-J! JS\ L^UJ Of S^ tULJSj UU* JS\ 
£Lg (^ tf i"(tA*) J! S^UJ! JU* 4j^ Ju^lf ^i4 (Olympus Mons 

L^y ^^^ Y ^ 0*1* O ,V) Ji>>" J*-SJj : SJ^f toklf l^Uj 

Jk J c^j V^' SJjfr c^ ^ sr*^ 1 ^ i^ * L *>*"J ^->^ 4**** 

J*b& £*0^ ^ y^ JL5UJ! i£pM Ja^oltj ^L<ai£ulj Sjl^sM ols*jJ> M}j^ 
jU- *U i^rjJj • **>** >^ jt **>«* J^j^^ U[ _tfs t JAJt *U! a^j 
<> k>*-j* Otf U 11a J*Jj £pli ^k^ J* ^f ^ j^ ^ ^ j, ^ 

■ ■ ■ ^J*^ H 3 ^ 

Oj£j J^^Jl Of Jl jj*j La cjUjiJl Ak&A ol «(fLJl u^*f -^^iJ 

t^i c^jbj i*Ji^ v^ ^ s .^ ^* ^* ^ H ^ii of *yuJi ^^ ^j 



^hL^ 



Vo 



t3j~p- ij*j& C^ ^ '(^-^C^^) W^jf ^ jj** 3 ^ _^J**j 

uiLjsujS ^JfjJb {£ t*UJol» 4*Lj ji <j^JaSJl ijj» A+S\j&,\ V*J&J! CjU*jJI 

*jtj Ji <_SjV *o*K>^ CilCJ q^U -«j jXi tfj}\ j*-V\ i>jii\ Uf 
0^U£ iJu of OjJsj ^J^^ *W^ ^iiftj . ^^jJ ^J^ 5 c5j^ **<&**&■ 0*1** 

s3j_i &UJ*V1 ^tJLla^£»S h*+$ ij^LA* t-*>Ja&\ *\j**t ^L*1£juI ^ ^IL> 

jUlS IJjy tj ^ ^ jf ^U;^ <S*J ^i *iji J*^U OjSi Ji ^J> (^ill 

, tw^jXi^ ti> 0^3 <y> Jjj*-il >* 

(Asteroids) : cAjJ&^Sll O 

lJl> ^p «^J^>f wU^S ijJoia *-f£j$ O* t -***?d (^) h ^ lL ^ ^^ {**^ * L^jSJiij 

tj&ji (Xiij-fcj (Guiseppi Piazzi <_£jjL>) ii*ft <j£3j . . ^^JJl &* -X*J [ - 
4 Vj" 0* <f >A * */ -*^f\l)fW ^^t^rJw* L£j£ <^io5l ^ Jjf 0i5* 
JLaJr^J Jji^ *-krj 4 (Ceres ^jf) y*> ^j>- %**\ <J^ 3&^j i^uU** 
SjUUtf UsS' ^y> S^Lp j^tj t^^^iUj r*£ji^ <_Sj^ u« O^) °UL^ <5^ 

j^S 0? Jw- J (p£A*) *jU=l*I jjL»*S V L^JU* ^j . JL-Jt Lr ^ (>j 
Jf *~J6 Jj>- Ajjji ^r--^ 1 f^O < <^ V — X) t>* j^j <JJJi ^y jk*e\ \^ 



^ t*y^ *^f l^ ^oaj jJp jikf t*U-! *£*aa sjJls^ J^s* ot&jSCJi 

• otjjau ^ *\uli. ^£rV I^l^j ^^(i ^ Vj tfj*tf uA^j53l 
^<A) J> W/j <^ Y«) U> (S^yjf)_i^S L^ -dS^ii ^ 



vv 



^^bu ^jZik jJia tuki* ^* J^Lif (^LSC^sOl) oil b\$ It, 
£^ us£*- Jl yjj y^l ^^ ^^ yi oyCj Uj l^r Ob 5 ^ 
V^J >A3S ^jj LU, ^jR it Oj^T ^JL* ^jsil {£ . #fJ «Li iiteJj 
(GERELES -^l^r)^!^. ^Ui^Jj.LU, cA; f >M ^ 

&jAa (tW) jUi. cr ^jJt j* jb-i (^jji^S) il *U*U J^b ^j 

t (Juneau ™^j»-) j 4 (Palace —.^^1) t^LS^^Jl *JU ^^f ^_j 
tL^tj i,j+\£ t &j tWLj i^jjSj t\Jj*jjtj t j^l^ t (Fiesta _U«J) j 

VA 



V»«JW *Pj*fl*U v^J 5 <^ iJ *J* ***** ^-^ f ^^ ^* vV 



w 






fi>s UU* ^ ^ 5 W/fl iM> tfj^i : J*' 
(f^ W d^l *ujw l i"^-) *Uii3i ^~£ cs hj** 







*«jVt w^is v ujfj ^>Ui 



Y<\ 



tAi i£~JjJ <jL ^fj .a^^H iUits ^ *y*lt ^^ cJUjj 

^j^i Jsujt ju*i syj> J} ^i j^u (^ t^jVi p»* s r <\r* >> 

J-t c ijA^ ^Lu J **>** *-A*^ *j^ J_^ (^^5^1 Oij^i 4*j*** M**j 
r^ 1 * - ' ^ai^f *-**ajj £r£j* jk*&$ J*j* A>J*+» ij* i-oiiU-1 Otj ivffl^ *«uL* 

^xtis ^ *£u? l^jlJjS as HLkh *i* ol *yuit (ji** avj 

H UU-1 <*b£ <y Jtfji J* i^- (A+ ) h j^f «k5" 0>SS it 
^U u-^jXSi II* ^A- (If j \) j^rby ^UdiJt ^5*^ Sjtj ^r^j 



^ Ja*4&jl dUS Jia 0^| ft U* Jai^ii £\£j\ ^JkJ ^5j tilSL. «U- J 
jf J-iJl! ^j . fJS *Ji diii J^b IL'Ut S^J~I ^™o dJJij t ^>iiS J^ 

4 ( ^ J ^ * ) w^Oi^J *UauIS <_JSly ^Jau-rljj *LL^aidi a^&Usw ,y j*i£ -j* 

«*U*TjUO ^U ajLitj t£/Jbi! jjj-rfi^ tuli ibilJSj *{Y^ j^-L^i) 
J&yli y^fjJi *ji>^ ^5>3i ijl* iijji s*^ o! U .w^kli oJL,- 

uv v^ V^J j#lM ^j^- JS^S oli ^j . JtS-fj J, t( >^*j4 VL~* 

5ii^ ^^ C™J L^L pJl JJfi^ . jSLilij o^li J^H o^ c^l 
c^^^t ^Jl ^Ai^tj *jjjj*.Jl iijUJ^ oijLdt ^ (Localized) SjS^ 

, ju oUj Oli U Saj J=u 



A\ 



(Radio kji*h £&rj* JO J* ^jVS J*sJ lo^ *Jt* #U* ^bjjLi 
£■ (Intervaction) lifcjjJM *Aa J*Uj ^ ^SiUJl »*!* **^j . Waves) 

j^iJI *Ia ^ J* U 0LJ| Js*j jj {j&j .1^ U»j»JU ^6 jj% Of Ojj 

. *kij v^ ^vJLt £U*S *tf! ^ i*^ jtts d\& 

W J^ * Wj* «*lp **j^ v 5 ^ 1 4*^ ->J^ tyy^NHfl) Oi^jj^S 
6jUi! ^ vf* 5 ^ ^ **U*iiS k-5^ l#tL*jf jdl _>j^auH ij^^f *tij 

jUi^Js j^f {J* i*jj ofj .jjJw^* <--*w ^>^f -^w jj>" m J>u 






AT 



^g >r,n*A! *a*^ r^^^ tV*^ j**^ * y j* j^*i * s ju JLtf- *Lj 4J jjiij jjj^ * uu U+L*_* 

, I^JJ ^U*j* ^ S-U ol^* j^aB ^y J&-b Ji jjM lf*Jti WiJtJ SJ»«sU 

ia^S urydl *k*»lj ^j t JU^LS jtJL. ( \ , t) t* i-j-S^CJi tJiA ju^l* 

, . .OwfcL ^A**i *j^*j A . U ..J iJUitt *>Uj Ifc?-* abjt^J 

t!wjj*kAS oljU ^* uiiL t_jLjiS F ^j^ ^i^c- *j . ilsU £*j^w v>^ *Jj*" 

J^. jj-SM ajlj^ y^ fyr^ 6^f ^*^ ^j^ J^J ^^iJ 

*, Ja** (Tfam^OtJ) J*J W ^Sj ^j jUf U„S J^jlj t(J *^*J| 

^,1* vfl^SU A^Ult ^>t \rhj± J ^U vr-jULl ^Ui^S *JU ^u 
s j^ >0 of Ji t ( f ^a^> -^ ^ t ^ f^ <y jy ^ j^ljf J v 5 ^ 1 



^ ^JJi ^O^UJi ^5^sai li* >r cr^b J^Aj *~--Ji ^=-*^ -**> 
ys_^ oijL: jt jUf Aiflai si *jb^ V^ fc-si*Jf ^y ti-^* tfj^' ^>- 

^ to J ^Uij vL>- UU31 ^ <^ WV*) Jl \4»j* J-rf i^jii^ 

^ y-l ^ j| oi^i ,L. Uj^b ***** ^^ <> *^t— a^ if*-**^ 

,(H pij J££« >it) -b^" 1 ^^ J^ V*i ^ 







At 



J^>«— i!j i>jiJt aJub ^JJLij iaudgj -{^ \'A*) j^ t^*Iil «jbjj IJLft 
iJw jf t^j^l Jl oi—jf <ji\ jj^aJS ^* s>w Jij , + (Canyon ^^U*) 

, j*^l ^^aJU Lfr^JAJ J^j ^^U Jj i>^ I &*^>*t ^S3j 

.^Sll <f^j i*b» JUL* I S^ J*Jij*(^ll* (Iaptus — ^jSjLJ) ^*Ji!i ,^-j 
(Enceiadus.— jyj^y^Ji) aajU *a U'j**U *^j*" A*~J tt^J* J^*J 

JS ^jVi &&+J ^JjJ^ L^tiL?- jJcJ j)\ J-j-J oUi^ L*f 
liJ^fJU a^j ^j *ULkt j>X£}\j j\Jd\ Sp (ju j-jSjrf iilifc fL***4 oSi 

l^-b UjJLIpj 4 0l^>uUS eJu* j^Jd aj^da? ****^ ±\Ju*i\ A+**J jSj 

J^J J^ t>* ^j^' jUiVl ijitst' jwfciij J^Ldl j^^l uijj ^* oij>*4Ji 



tJSWj-VJIj O^jStl W* ^iJ -J>Jj tf>^ J£^ ^JS ^LuJi 

^* ^iji **»* Jj*- uvbjl Wjja j^ ut *dJUJi J-EN jll ^L-tjjJt 
a^js*- &j& Of Ji ^jJj A~ii dy **hj* J^ ^ ts*$ 4 ^J^ ^ * <>* 



A^ 



J^i ^ ^Uj! uyu Vj , U ^>A]I Jj^ ^ jj^j jjl ijljJf ^-i* £UU l^f 
ijvA* \^a j*^i\ iJLi ^1j t, UU (it) *Jd ij^L* i^jTjSJS S JLa ^^J** Jt>4 ^yi^ 

.sals 

i^^j • ( j rf *-$* J^*f *"*jf <4J>4^- J J^Ujj tLp^ Uj^j l^m dry^O 

u^U/ _p~ *l** wj -W> H t>jVi aus 1 ^j otesj tiji* (°rr* - > 

OljA* OjVJ* tjj**^! Jj?- fljSa* kJu^; JL^ ^iLi^i Ju> jL- jSj 
*Tj i5j ft ^^n ^ ^ £1^ fc*u ^ a^ s^aj opsins *it 

. ( f ^r*) -Jh \m r U S^ Jj^ (Clyed Tombaugh) ^L^; u^) ^UJl 

Jij^ Ojxj ^ ^^e.? L V^ ^-^ ^W u^jf ^^4-JJi ^ jjjL jjwj 

AV 



JjjJ^\ Jolt) t *ljf £u* iij <aju «tfj**j *u*£ Jj>- jjOj *£3j U^is 

^J-^ J! **jJ ^ **4?*J U**"* ^J^ Ofc*'j*U J 3 ^ -*^iJ 

{£ JS^ jj-^^iJl ^ja UL*4 ^j&a ij i>L£ ^Jli *Jj t^jAt f^** 3 ^ -u^o~ 

^Lj? ^t $uj j^\ **L*\ sjLi «^ (r * * > J^U^i <a*U4 soJt U 
jjui ^^tJ oLS^Jl iUj^f l^i ^Uij 4™3j v^U* *" f-*^ >£* 

VfJJb iijtjJS :>jJ^j oUaU fJ W c^^JI Jp- j>tf ^ *w*lj£ll 
SJU ^ JbJl J^iJt tj V4^'J ^J^U ^-^ ^ Jl >>^ 



a p a 



AA 



L^lillJJUill 






(Comets) ; oU^l\ „ \ 

. 4~«***Xi\ £pj*j>JlI ojIjIlJU j*& \jz\j\Jl* JJ IkkJz *U**>*L ^J*? A~j>4 
oU ^lUi ^ l^U JSLtJi ^duo cAJiU *L* l^i j^j ^is oij*aijj 
■ ■ • Wj.fr <5>M <) <j*«^JI £# ^^JiJ! 4*^*11 ^S\jS oljix* 

<ki J y Uj^ UJU Scj^ oli J. la*- iwj- oU Oil oJU OjSij 
_^^iJt Li&r J** uytj tu ^a=LS a^i a^ L^^ LfcLSj .g^Vl 
f i^T J^U, * JM & jj^ t^uj tJ ^ji j tjA fil ^ oi j^ aiA ^^ 
tSy CUJS5 Uj^ ^Vl <jj j£ oUiiU *Ju 0IJJL1 Jji ^_™jj , SjUJj* 

•jU* x*j a*. ^53, i(^ irtA) f U 4~H J^ ^JLSl (Hale™ JU) 

^ <y iJjlku Uai ^ J.JJI So* Of *yjl *tfk ***J . .Ui jl i*i 
.Uc *Li v^Uli jai jUJi IJU cy ^\J\ Ojji ^ 



^t"^^"^»*»PM*l 



H_ 




- - 1 



(TV) ^ J&iJf 

dUS ta ^U^Nl sjjjUi JiiH J^JLi ^JJl >*Ji &\£ bj& 6f Ju Nj 

Jaj Qw*L» Ji (l)w>- j1 ij* j&> J ^.i^a'Jj ^*Jb*Jl ( j-**JtJl oiL>*j ytsi 

aloVL Sc4^j-j Ol-bJ^H OUJtU I-JLj Uji^j . LfrwU ^-^JJi JU J Uj^ 
. . ^L^Vi i-JJAl jlJu» ^ Ua^ Iftb*-! ^)UJb^ ^jt *i« J tH r**-^ ij^ 

UL^3 ^vail ^jLiaJi i»jJa>< US , ^j^ai\ 9 UJiJLS i^la *!j^ ijia^ <*iaj£ 

^>J «S*j*^ ^V-OU jji^b (^jjVS) OiWjsJ^ ^^ ^j^ o* 

O* (W^') ti V^ &j£t ^&* \a\j ;j}\ ijj2^\ i^iJaiS Jt?jia>- Li^j ^ 



(H 2 0) *UL1 ^ O^LJj^- tij_& jt UfWj -UUi £JLtf oSi oJjL* 
XiuiVt ^ AiJ^Ut aJUII #UJ| w™, Ute 3UJI o!> j^ J***, 

4 & *tr— *J' U* S V> ^^ o^J ^j^d ^^ >^^f cjSjUJI aJU 
^0 Vj da L«x* jRj i^^i\ flkJl JU*i ^ j*mJ1 ju^I ^ku 

J*^ js^^^ill ^ v yju .si^OS i^ilAj c^ljU JJ ^tji u^U 






\\ 



V VI USy^ oV^lt <J**v <J U ) v^ J^y> 1(5" .otji-jLS" ^ 

^Ll^ ^ ly 5i^ (VI) J£ i-jyi ^JJS t<JL*} ^1*5* 5o*ti* U*j 
Sjtt^ti <~jiU*j J*V w-Sj£Jt J>-JJ i! ^iJbJLi CUo J&i dUS «j 'u^jVt 
s^» ju woM *A* kjj j*j J lijU *il> JajC (Jb>) ^JJL* ISjp- J 

j-Ip ^j fc(^» \ * \n> pU ^J t{-J* AVA) ft* *>• Jjf frJ^\j pi t^ilt wllS 

*-*- >»J j^ Aj*, JUS J ^^Jl Ot JLS^wj . hwrj ^Om w*& Dt £~ti ^ 
.Ut? tj^Jf SSjjJl <-a*j\£ J iL^f 5J^>d,S oijUJi 

(Metears) \ w^JiM -^ t 
V^j <>.A ! jJ-u- (> Jl>) j*V" ^ ^^1^ l-it: ^^^1 J^ *#7iS J£S\ 

CUwJ ^h^.^.H ^J^J ( 4jjlAi *J>fcJij 0^4^M JuiS t TtJaMfth IJUb t>J i5>f= 



^-^ ;j v^ J^j ^((*^ **) ^^ Ji c^ 1 ^ ^ J "^^ r" ****-** 

iia £bUi l^^ S~r-U -^J^? ^V**^ <^jhM ^i^l idjLiJl **,*J! 

jJlj ^i^ £j l Jp jiu iiit ii j^ 4,<jbJi J<,tA^(^r*) ^j*^ J^*^ 







J,}*- J 



LJ.1 



^ 



■w^^JiJ^ A**^" ^ ' ii^^ 



<\r 



t tf-w ^ji 3 J^> j-*j *-VjAi iJL>\jXi i^jL^JJ^ lJl5C^-5 JJuJi IJLa uwj 

l^ ^£Ji ^ ^ ^jUH <Jf%ki\, {^\S<^\ Jyu S^L. ^4^J\ Ji^i ^ 
■ <>*jJf 0^ ^M^ t.. * * ^ l£' * V* uy^ '^ btftjJL* ^Lr ^ki *UX=^ iS^j 

JJlJI ^,d^;;.,o juj JL^I>-j <iJLJiJ! £k*>i_ydl ^^jyJl tj^ (j tpU* ,br 
tJu Jul* <^j>*I Jaj S^Lu i\ijj ^ytj + L^u a*=s^ <j-*lm! j^ ,jS Ujis>j 

.jJS oUAii otjlj** ^^ UU eJL* i^JtJl oUja>*I &\ ias~*&ij 

A*iui^ ^ *jb-lj 4k& ^ jika t^tsj j*U*H d^- ^ ^4*£Ji >U?j 

\£ tJ-^Vs gyj ^ ttki! ftJuh Jl* -i>^Jj . (pUJrtlt *ak^) ^jlj *S^*JI 

,^kJi ^^4 J^ (>Ui aSUJI ^^ itSj U jJLJ 



^£ 



^ £LiU l^Uii ^J\ ^ tfj jJt i*ycl\ oUUJ^U v*Jt U 
jJa ^U^ ^i^-f J*j.£^U *\jj ^-JaJI W*f>- <y> ^^ *-**** V*^ 

gu^t l*£> 4rff diUJI IA* ^j^ ^JOSj ^^t Jjs- W; ^^ ^Ui 
. L^ JUdOj^ ^ Sj^Uc^ Sjji^ o\ji I^IaJj ^Uad^ jkiJl jt fl^j^M 

JUJli^ iij* ^ S,>L* jJl^ ix^ia Js^k>< ij^-j Jk>Uj Lj^* t LaJs *j-oJ! 
+ <jji> iji^ ^w*U? jJjj J[ y-^l l^^aju ^ajj \^ t v^y ^Uoj- 



^y* UU UjbJj» 6^&j i.^rjj J^j ^jKAjjJ-i iijLJS j~*Ijj ,*bJJ-l *JUa* 
djuis-. J *jUl JhJLS* (j^fl *Uf ^yrt^j ui^£ tj i^i>Jkt (iljjJl) Otj 

(Acorolites) :hj^ai\ *^LJ! D 
uiS'ijJi L^J^AJLj ^1 iS^lli ju*it j^aj ^jjixlij ol5CJuJl ^ oU-i4 ^Jd&j 

cVlJ! L^»lj^J-S 4^*~U ^Jj ^^J^ ^M^ 3j—jC* Vj^ l^J-^ J^P j***JJ 

£>f uUb^ £LJ^JI £Lkl! *JL* ^j i^jUJS iJ^UJL U^j L$£\&>-1 
^JJi o-Mj ^ydl ^^ cilj^J! Jp j>J( JJ lO-Vi Jit lii Jj>" 

it 



\-\ 



<iJL2J«LiLJt 



LfJ 1 



■ <fW V***>jVi js^i :JjM\ J-^ii 

. ^jVS iUit ^Lj JjU jjiaS _ 

.UjttJj IfhJbj _ V^ c^jKt #>>- VWi J^aiJl 
.Ujltfj ^^j i>LJt ^Vl 3Sf- ^Wf J*«W 

^jlf wL^-j ^JH\ ^ J* fc£*ty ^ ^ j^i^jj j^Ji 

. t^jVS *Jku- ^ JUulI JjiaJl *j^ji ^jE^ _ f 
t jM> &sj} yijJ+l ol^&Ji _ r 



J 






^>«*SuiSi)^ 



mm* 



(oijLJi) o^t ^ s^ ^ ^s ob >Jb sji>i <>j^ Ji j^j 

fJ *Ji Olj . v**JJt *>j**-U cJjs Up. j>l- ^Jt oljU-H £> ^-J^ 
Ob .L*-*-L. i^-i ^j^ ii>^ e™) ^l^i ^ UjuUJ ^ kj\ii\ 

c*ts>. j^J Ulyf, u^yi oV^Jt ^a>X *l*i^ v^l^li yOili 






M 



.<*^U^j v^ oULii ijjfiJl *JU Ijj^jl |^ *a**Jl ^jLL-V 



i^*ttib c-ij*j ^^ iiysJt t*j* ^i uj^ vuvt ^u>iii ^ ij.a*, ^ 

i^lij %jj£Jf ii* tj^S! JJi y^j! Ul it|iu*ft l^>j JijiJ! <^ J3 Ij^lij pjii^^i 

j**, p x^S flj> m± 4 ^ Vs ^ > u <>J nib-A *U^ i> Jj^i ^ 

(^jVi gk* ^ L, DLC ^^ a^-j> ^UJ ^IjLjytj (jjljftj! ^ i^^u ^ *j*Ut 

trjj **>- V^ ^0L»! Jl Us^l ^jSft Cj^ ijijj ^^11 ^ U OlC- it ^ <i * > 
Jk V J ^ W V^ W *^ ^ AJUJlj ^LJt oAlU>t ^ ij-J-a IjJW i^t 
f ^J ^ *yU-J1 U!t jSLi ^ .U^jLS *Ul ^llf > jsajf ^JtUl ^^Vl 

*>Ui v-J^ *M* t^uii ^ifc ji s>u)i ovJi Ji Uj^ vj* f ^ W*v** ^t & 

c/U^I SA* ^^Ji ^> L^aj^ J^t jjj , U5Ut ^rfdjj l^U^I ,>* f ju Uj^ tjU 



l U £*-*fj As**M CJ* **Jj** V*^ ^hw**- uAj^I *D^ c->«*m*T J*j 

^J* *U.J* J* *J-^ ^U ^ . JJ ^ <i^ ^ *j«* U* gJUS 

*JLa ^j . .^jVi ifc-sSS ^» *j1>« o-^aj JA! ^U l^j .entail 
^Jtfl ^Ji Srr*? j*M jiji— ^ 0^*1*^ ^ 0&»jtj 6^*Jai uk£k> 

a* tjlftjb^-lj t Js*jJU V****^ V** W^"J *J^ ^kllt 4iJlA J^f ^ Vj*^ 

Jy JsbU «.kr.llj jjfJCu*AI ^iil I Iji/s liiJi^ , V*V S J>^ ob^Lii 

i-^Jl C>f ^ t<tj,...,;U ijj\>^a}\ J U^^ 4a*^IjJI Jj4*Jt tjjj**^^ ^}*** 

.^JiS kjjf ^7 Ut>j U** oUyj ^ bjb- 



^^ fy^JJ Vi^'Vf *fi& J^»* ^rij-Jl kj^-J^ tJ'jj* ^A^j ^>^H Cj^' ^^"^^ v^ £?"l> (*^) 

Ojs! v^ ^^J 'Sr^^ ^y J ^y^ 1 i»M cM* U^ 1 -^ ^-^ ^ TW^-'J 
_*^r^ irf^-rf'jll *j«** ^ J^* f^*V^ ^*^ oli^i** (Afliijil ^i^yfl ^^Vi 



Cj*J ■ ■ - tJiijUvS* U^W** \X\ V«*J *^ V^ ?Ja-M* rt,M47 (*Sj^*»iVI iu* 1 u*) 
. Z*j_j^S 4jIaJ1 ^TJ *S^*7* W 1 ** L&^^ t^^^^Mi^j* SJL^ 

JXAj lli*jj £^*j^ fi^Jl ^ 1^>^-^ i-i^alii UlijAfl ^L>>w>f Jij 
t^jtt^ajJt ^jii , £ft*-^J US ■ -V^J^' Ej£M ^Ja^ *U*^i *L* J^ jJi 

. U*jI oi^S JjJ^ jv& J* *S| — *** 4^U*Jj WIS f^>J j^sN ^M^ 

&U*u t ^i^^jjj ! c lj- ^h:!^ Jp 6jjj50j OjJ^j ^*t>*^ j+*jJu* Lij Vj 
^ — all j> t^^sLs^l JLjJi of ^j t^^^Ui 6 Jut . lw^M ^■i.pg.lS t ^ r i 

ill! La ^y-j^l^ii ^j t tJUjLi J^a* JU-SJt i^jUaJI (J aLUj La jlU*Vl 
Ji^\ cjjt cu**~^f Ot a*> ^jH! <pjSH JjCjJI jIH ^a? J* LaU! jS^ 
j*Ja~J JL^JIjJJ <*j(jjJi (3jJ? 4*wsj oNVl <*j J^*. i*»v?lj i— fj-*^ 

«m j-ia ^LJ J^ 6\ £\j±[ Li* J^ — H ^ ^ t^tj^jLS *Op U-^j^ 
^{jL^- ^ . .^j^Ji ^Ja— t^J^ JU^jN jkjtf olilili (J* UtfjUl 



M^^^W**^ 



•^^•DH«P 




3 



jrt 



J* 






WT 



ijW« Lj^t t£>- i>j^ ^ s >*i ^*Ji &V 1 *y* ^ U 

* * * a 

Uji*\t # * J^Uj uH>^ ?***>*") ^k# ^^j* (V** * •) uSJ^-i fi,J ^j* 

(Gnomon 0^^*) S-^mJjJI ^Sjjd fJLi*i«ul Jsj hjXSL**i\ <^>^-j (jSUill 

. j±ty <> ^^1 4*il J^j ji^Ji oUL tt^ t UJU UU^I ats ^Jl 
Aijjj J^t Ja>- Jp ^ ^*xaJS otj^t £jju Crf Jui*^ t^cutfjji^ij Otej 



^^ u^fu^ ^^ ^j* V^*^ 1 4jH*<JtJl O^Si ^ siw^ ^4jjX5^Nt 










*jj* at a^j'jJtj .^j^JS SjSH iUjf ^aj <U*jw J*- ^ Oil^vUI 

ite^J j^J^ J*-U J*J tJSyJt *S^u^ J ,jiVt Jji i^itfJl rt^g fr l&jl 

-W* L^y f^ L ^* *-**-U ^J* U^j* '»-*^ O^lj Jjl* i^ J* (^ckiS 



j-u- ybj gj^Js dii; sak^ oi y ti^jS" j i^^ij ^jVi V 1 J> yy Jj£li 
^U^ ^ Vj-JSj * ^-j^ o^-j *sUilij ****s^ ^^Ji Uk*j *t*JlLi)! ^ k*- j-St ^t^JI 



^ -« 



r T\r^AA> £Lw ^Ji\ >-*-i 



djUJt L2j c— J til tftf3j tij*jS *l*jt ••!*$ ( Y p£ *\ • , • # * r * * •) 

Jt(UT) ^t >* fa o*lUl (Saturn) J>jj t (Jupiter) ^>^J,tf 
Otf U JW^ u^ 1 *M *s*** • StA^' jj^ Vj* v-^ ^*^ .A 11 



^j* til U^*1 tj^i {^ywi Jl V^iu J-flJU jj-ut c^u~ ^~- g^V tj *W^i ^Jj-^J 
^^ > J^^ J ■** ^ ^J^* cA^UJ^S Jjf ^ LjB Ji^ ^1 ^i>j ^ <t * , £ta> 






3 *^ t>jVl Jj*. OijuJJl tpSU-i ia^i oS^U Uf ,Jb-!j j+3 u^aj 

^jVI Jjrs- JjJ-J 6f dUB jljl? ^ i^-jjUp OjJlt 0IX»]h ftj-^Ij 

U*j ^l iUJ ;ujl ^jVi iUt ^ fUjKt a* ^ ^ ijtfiy 

U# ^*ll tl* w*U* Of J« Nj * Oy x* Up 01* ^ ULc ^-ik£ ^1 

i^ ^^Ji ajLjj auji Sj^Ji ju*^i j^i j**i jji ^ ^t> j^ 

.OijJaJl ^U> ^ ^ N 1^ Zj%$ Sibj O^Utf^jil 

^Uii *y*Li ^j ;ul* ij ^jm jo of jauj t^u-jjijii otf 

^^ .iiUJ, 6 Uii^^ s^ ^Vi JO ot JU ^ Jjf Otf fiO^Utu 
^ \Sj£ Of j^f J* (U^) ^ 0>Ji oi^ji ^ sjt^ij fcj-j* ^u jt 
O^jjjVi fli (jb) ykp ^U4 0>1 ^j .JSyJl *r^* J Ujf ^Lal! 
Jij .lOj-tU* «U^ ^y> ^jV! JO £>t (U Otfi ^Jlt aUV oUL* 
(>-djb» o^ ^^ u-b^ 1 Jli-J* 1 SJ ^ Ot (JbAj) ^r^E 

Ua JUj yjJ) ^ys *UJ v**^* 0L>Ji J ^Cayemie^LS'* j 
£Lk^ J gUtij U\j^l\ Sakll J £U*t U J, JUJa^< S/ *.: ,„ ■,,) 

J Jjj* vJjiaJl oW-ji ^y SO>tj -L^ji Jiljo ^ji JjLi t^iij 
^W-J^ J-*) ^>S <ij* OK J>Ub t*iji«rMt Ja^ ^y 4JU jJfc^ ^.JxlJl 

(MccKam^OLJ^*) j (^Njj) ^ Oj^I ^l^U ^U jlSj J>u >VVf 



(Clarke -Ajfe) ^^ Ujyii ^j^l*^ ^^i* T7T77 trM 1 



YfV i 

" r ** .f YWYt 



nv 



: jAjlJI AUjf ^M t3> jjte O 
jUffLf jfft i (Geophysics) ^jMS oUi jUtf ^M J^UJ! eib 






Y^Y 



(Geodesica* Methods) ; fe»UM ^^ **ij* — 1 

. ^Uii i*J c-^*v?t <jJi oUULi ^U*^- *%^ *j^ V* jJ^ s Jj-^t 
(Physical Methods) : tiiU-1 jt UUUJS ^j> _ f 

*^y ' ^^S^jJS oia oUUi iSjs- *Ji^ tsJUi (j^SjJl L-^ y* tJUj 
soli ol» tJjUl ^ t>U*tjJ <£jLj li^ .*ijki ixjU L-^ljJ ^Ijlj^Vl 
a*) JaSi ^A^ <itjja «*^ Ujj* J gfi N SJuUi »Jjij . iJUii! SjJ^ *^ 

*u*J^ JO* u^ ^ C W V^ SJLjlJi ftjLA ^ Ji c<AlUtll USUI! 

^j iJUiil Jtrt^i ^ oOJtf L^f t 4i>lf *JU J5\y Jjf ^ OUj 

t> u 5 ^^ 1 ^^ j^ M^y^ ^>-JS yfcjl i^i^ ^ U*i)l l4X*J 



Ok**) *k> *l£l ^ <^U ^j) ^ Jlj i^-ljdl J* ^jU ^y 

/j> ijl>- j-*^-* iU>-^m sJ^j i^J^ «jfiu-i <j^ iiUiii ^jL*jj ^w **?ji ^i*^ 

. #IM i}y *j*Uai\ 4*^jVt 3j*taJ1 ^ *L*i^l Uj /^ AiliS' 

£*la.ll* iS^il ^^^i^ ^y 4*UttV cit j^J»" ijjSsH olW^iS {y>j 

aJjaII JUlaJJ at fj! 4 ^j v^l ilkuJJ ^L^jJU ik-*w> hOUjUJ ^Jti3l 
Jj&i j*£ ^j *w+ l jy^ *^' <>* W*Uj jtff ^ tJUJsJI 



ji»Lii LU^S ^^ jUdNl ^Ij v^jVl S>3l <y *^t wUiiij ^Jiali uX^Jl Jy 

j ^Vi c^lsj jSl >j * r *b j^ j? ^1* jstj *ib Lj& a^ jjji j^ ^o jti 

V L^ t-^ e-^ <JUASS vkAil ^ ^ A ^^ ^- (^* *5^1> Ijjj/ JU^ ^ 
^t *<ij>J^ oUUJS ^* *jJ^- iJ* J* ^^iiji* '^-^j o^ i»Uj^i J-if iiJj^ 



\\ 






\^ tl^-^iS J* ^jA^li ibj-> V>*^ Oj^J^SOlj tJjd^*^ o^p 
J^bSLft J oCX»U ^JaSj (j^jVl «k*» J^ if gtZXuJ 4Sj£-\ *JLa ^y 







Jii 



ri^>* Ub^ <_** *j^J^ ?Ja^ ^* otflJM ii^*l jJLM Lj*^ **ij^ f^J 



\u 



Ujitj jrti Jj ^j^AlS ^j 6u ^l J^- jjo; t^(S» ^^i ^ 
^ <pL (Y£) jj^i ^jJL tiDJU . <*U tt Ji Saii 6 Ju fJZj + ^yj 

^* O^U (£? jjij* uis^ tj 5 ^ $y*Uail Jfrji-t fllfe ^p bb^b . S^UJt ^y 

OtSU M^l i*Uij tJjLJi obr» y^?- jf oU-LJi u^*~ ^jVt £*k** 

ttJ-a trji &>LJ\j toil* J ^wJ-* ttj\Y j *Ujj J i£J^ t*j W 
^ U-L^ ilij ooj^ jtjtSjkJ *L^ jfBi ^ *^UJb t ^Uj* tJ ' L, - w * 



J>Jl Jut J* WljJI Jrifcll £* J ^ l(*ti OjSa A^Ulj tdjLHjai 
Ob*^ <*H 4r^ o^ t*Ol£* J ^M-^ c*yi U^ diiAJj . .tfi* 

<**>■ JJ ^^LJi Cu^^ai **fr**v oUL* it^l Jp j^jI t cJ»jJS 4*^* 
^L~*it SjiS' w™j dllij tcJ^H Jup-jsJ <JjU c-j^>- jU* b>jjf J Ul 

^j ^>JS IjjwV ^U^ .yUuM! iSjllj Vtilj UUjU^y^ 

££Uit J Uf t{ Jm*Mjl\ \ijjj\ *VU ^P *O^Sj ^Uj Jl^Jjj t^^^L+J *dJj— j 

*W*^ SUM y^Usu g* $ Ijtf fjUf jl^tj JJJj ^JUl! 0[ 

4_Uult ^Ul J L^U^ kA* (Daily Thermal Oscillation) «v.ji ^JJ^ 
(Annual Thermal l^^jLJi AUjjjJ-l JL*Jt -* ^™i L. Si) L^U*] 
V^ ^jjJ-\ i**JU tJ ^£*JI J^^SU A^jSjdl :OUS J Uf . Oscillation} 

oUUJi ^^u 01 JkJi vr* ^ ^1 ^ ^Ul ^^Jl 



,j_p*^aJS Ipu* ijSJc* kf>jJ J^a> J^l 

Ji I^IS ^i^V^ <_>£!? ^L£ 1^ li—aj jj fijiii I^-JLj j^*JU v^> Of 
_tf£$S of k**j* 1a£* . .ojliSt ^^XsJI j^Jh! l*U i^unJL l^L**^ o*ib*M 

4u) >yJl i^iwi- ww*- &J^>y jjfaUtl *Jj* Of *{ ^Uojt tUS^Juo ^U*; 

£\i>f ti -&* ^ ^ LtJ vlui sjl^Ij JUp ^JaiJi ot£* ^ ^ii 
j* ^ ^m ^ >jt ^ ^ . ^ "ib ^m o^i do-^ o 5 ^^ 

v^ U *ii JL^Vi *£!! JXJ: ^ il U&J J*>JI yj ,tjl>JM 
Sjill jJt S^S3! gyU Jl ^J^ UiU &*kd\ ^kil ^ JitjsSM ^1 

j^»f ^ J-iai- j^jVl 0!jja ^ Of JjJ*!^ j^-c t.%j*x&. Zjj*ajj 



tUuf *^AA Ujjai Jjia Sjt)j ^jVl ^»* Jbnijt V>/ ;Jl^J ^^ jj^ 1 ^ cf* 1 — J 
^j^jjLr J ^i> (DiV^) J LUt;UJl u^j v^) W— ^ ti*' VL*j* ^J^* j^M (JU^>-^ ^^ 



\w 



Si[ S-JaJb- «*vijj tiJUpi- ^j^ ^ ^iiiJ oL^j^JS *JLfcj .l^j^jSt *IjJ-*I 
wJ3j.il Jjp» juLLl ^^ Of (Spitaler-H^^)iUJ^ ^fcf 0ij,^j]j!J4 

. JSUb i 

Ju^jVi Zj&S oU k**y J U^ J&£^ *j~£ £oJjp- dlJti* 

^^Lh^i! «d>U* *-^j Oi (B&er Lew) ^JL Oj^l* ^U tfjft! ^j.j*^ cJS^^i li* £)t {**) 
J* l1*L£^U ^* ii_p^> Ujjb iJJJjj * ^AVV fU- i^ *PdsBon £)j**\ji) i ^J J ii\ 
:V*jVl lJ3\ ^k* j* oti>*di ^ ^ jiVl p^* Jl^^l !J>> -^jVl ^k* 
lJ Ot^^t fc^ J^aJ (Bniistic) i^yjl J*i rf ^ .j^'j hj*»& ^jU* s j ^k^i 
. ,:,w*jVi 0L>J 3 L _---; j^S 1 tJI^L k^jU*tJ LjtSlJLitlt Of it H^*^ 5b V^ *£*j^ <-*&*~*- 
(J! L*ji^j_j> i# jkaj -O^aJL fej-- JIjAj Vj^ KitlkAlj jliljjL <^s^jL\ pjjiij^allj tttJJLS j 

hj\^\ l*^J\ -j ^^^ Y » uMj^t nut* :4^ J*^ J* Lr^cA** 
V il)jij t^JJi £>l£+U tjb* 3 ^ uAj*^ ^-j* «p lij*«slt k'j* - s t^ ^jj***/^ l)Uj-^ 

**j*Ji ut3b£ jV^' ij 1 ** ^^* tj^f** Vj^j iJj^^ds **^- ^> *ui j A> fl Jj ^Sj*«j^^ 

**U* k*£ <ww^- ^f **^ a* 4 jr$\ ^ il&>-l i *^-h^-j ^*Xj^' H"^ J*"* V*"^' 

t-S^iii iilSi*-! a> L«£^ w^LxJj i^USiil JaA<^Ji jSj+j ^JLi^-\ Ja^aJl jS^* ^ 1* l£j£?1 
^[£[ ^j»J\ ^UJS <j.> ,jJLl ^y LJjJt ^1 yj| cAU*5U jl _jUJL jf ^jV^ ^i-H 
iLi i)lS^^S ^* UXfi <_^U^j iiiu s^^Jl ijifa *_>LiU a**IjJS syaii *> Ij^I. fe^l 

P (i** uJyJi) LjJK l^k u->_> jt^! j JUi y* \£ ijj^'i] aijL^ o^ ^s^ 1 

illji^J; *dl £li ^jiui- ^J (, iJjiLJf i-Jl jK^dii iLiJ^ aJLl ^liS Jliwi wtXJLi jJr^J^ iisAtu 
t , P JJ.I *X^A ?^di ti^W **^^ *•& *^l JW^I Jli 4^^-Jl 



t>* tj^^ s Ob>** l o^" Wjj j J* 1 - *^ ^^^fr ui^ijiM *Jla o^-ipS 
cwf J^j . tfjj*^ W^A? ^j^ Vri Jj^M **W^ a* t-iijs-Jlj v^ 

^j% ±**£ tfJJi Ljfj*- 1 '-£*^ o^ t Li!>>Ji wJL W** 11 

*i^b rW fl ^ u ^^ '(>-3 k-L~* ^ J*^" ^Ji jWi *s>*5j 

jSf ^ Ukf Jj ^ — **i ^j^M Jsji^sJl gjjj ^ iUx.^ aj^JI oijLxJI 

aJL-jlh ^i^s dub aJl^ui a^M lO^j J Oj&^J (j>jt^S) sjj^i 

j sjjuii ^jJt oitf u MjjJii iJ* Y^i iiuisj ^jj-ij ^judf iuii 

cJtfll tilj*J^t IJUi Vjli dUJS> , .Li ijy-j hjbj fj^ oSjUJl 
J**JJ J (Gulf Stream ^gJi-l jU)^ a^JU s^U-l i^Jt oijUJS 
c UJt J^ t^i J ;j^l ^aUt Wf ^ oV*juu*> jWj i^jJU^I 
<>-ij— J* *~UaJi ysj! ^i. jj *cJjJSj sum j*4 ^i ^>Jt 

JL^lj *Uijl jUJl (4p J* » ill ^ItfVt ^ ^^ jU^» o^j .gj>J( 

.^Ij^i iJu VjJ L^iJuJ ^^i jl*u l^UMijj £>Us ^! 
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sir* "rV*^ '"A'* ^ t ^j^Ji Oft^ 1 0^*j *L*JljJS O^j^tli <-iy^ 

/Ui^J ^U*i H(> fljjj ^^H oii ^yi jtT J* ^ Mj ! M 
3*u pjj a*j t,^ ^^iJJ JL-j-«*JU i^jjf tf^M 4(rV ^Jj JSOiJf >jf) 






m 



IWI illti n lhii 



*£jL — St *[^*Vi ±& j! 

JjVi 6ytt 







U# ^^JJS **jtf Jyii* AjjO ^ Vr^) p*b J&J J 4^ J? *£—" J ^ 
j\if$\± JUlj c>^l. jt ^ *^U (^tjt) J*t J> lpr *JJi *wjj t^aJl 

, c**-Jt ^u *ju lui *ioJs ^j:j . fc-Ji Ji> y-ij 









^jaJi J^l* ^*^ Ai*Js Ji^k ji^Ji sjd tj*~»^\j s£j>&&\ cAUM o^ 6S 

o*^ (*^J JiSll Jj*) ^^-^11 U^^- J ^j-^-iJl W*-V J 1 * y^ 

& UU j^laJt Xp ^dtatJLH jlIj^ 5JL*IS' &** a*U *^j Jjy Ujj \£e \\\ 

J£jJt jtit) ^(^^^iJl diii 5^b) j! (Ecliptic tJj^SJl £/L) U JU* 
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<TT) ^j JAJJt 
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^*JJ13 i^&Jl ^^iJji Jtfji^ U^SCJt ijSb 



m 



jSj^Vb u^^kUl Oi-J^ J^J u*J^* J>* J* Vj-*-* 0>So t^xjil 

^ ^,-Jdl Oji jJiJ^j t ^jUJl *S^N! i*^ Jj* ^ IpUJjI Jit J»Uj 
J*UJ Jl JU^-tj jjo? tjife jjj t^^^u^S U, JUjj) ( i) lk& J[ cJji of 

, ^jU-Ji Mji-Vt ^ cu£ l^u U^U^Ji Ji! 
<4>^ u^jVl OIjjj </_ ^.UkJt iyiJt ^j^^jJl aS^L a^j 

.(fa ^j Ji^Jl ^f) .^ J^i ^ ^^i ^^s u^h£ ^^^Lii 






^VT' 



iii " i n « i a m mibHWH *t^r+¥tm* 



MnMHWHh*«HMMI 



^IjM ilU-Jl ^ 
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Ciji-l pi 
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^ ^jjt-i J*il 
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^ ^A> ^*j JU ^JUt wi^adS U . (<-i^) SjU *Uai j**£ ijlj*- ( _ r *-Ul &m ^-^i 



NYt 



jf ibj ub H ik^>ds ^^ l^si ^^i\ ^Aa cL$i <rt> js^Jt 

J^ vJ^xXl u! ftj^UI <>*i t^j^tl J^*** Cr^ ^ tJ*^ ^^* £^ 'kJjaj 
t*-ij-^3S SjSb i3j& ai\}> XL\ <Jp Ji*U£ t Jp- ^jj^Aj t5^ jj*J«^ 61 

yb of oLj t<rv j n> o^jJi c>b -u-*- sJi Jl v~^ ^UjVi 

1Sj£-\ <s*£ii jj^i ^j^fi ?Ja^ ill! *^*- ULj ^yc* O^jbJl <ji^> 
lt*j '0^j^ s j^* J*^ <v*r J J4J* ^ J ^ jV^ £r^** - J J^ ^j* 1 

*iyu*N! J^ JUJi 'rr< D \n ^>^ yu ;uu uuyi yu ^^ 
^™, (j-j^u uojj yijjfj yujJi iJ*iJt yui ^ ji^) .^^ 

J£jJi ^ j^&j t t5jU-Jt *\^N1 ysb J* l^j-^JI yb J^* 

ju^ t yujJi ijiijs yut ju-i uijjf iakai j^uj ^ of *(n> **j 
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' 1111? 






HI r 


0*» 








tjjiH J (^_j^Ll ^J»iJI Jf,a.b:.U U Jtoj) V,M^ <Jati\ *J\j$\ 
^skui) ^jl£ ^£*S\ j*% . JuK* fjJI tJLA sjl. f :sUaJi <j J>-^ \, 

<L^JL| JjJjH UkLI U* gjjiH ^ L-j* JUi Ji tf^Ukll yUJJt y«)1 

jlfdl J> J* jy* J*Ui J> >£ J^ W*~* *Sj^ o^ ^^ 



\y\ 






^U^O*) ^ l v^^ 1 







^ <W) ^>i jij»^ 







u*W*W u^ jV^ 4jW ****-*Jl f UjVi Jbrji JUS Jj^Li Jj 

:<JUiJI s^S ^UJ) ^^LJt uttW f jj ^ t^j^l ^kw J* 
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4WJJI 
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4U4 
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A^liaJi s^rtjj! 
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Y> ^^Jl J^ 
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V* 
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*T< ^^Jt Ja^ 








\Y 


*!^u*^h JU>- 



tf 

jlpJi iJ^ *tpd^i t^LJl J5wJt ^4 Uiflj! IJL* ^giwj & ^^t^alt (^j^AiiNl 
^j^SUJij t^j-Jri ^ivalJJ j^val t JUAJi ux**JU cJLS' jJi JJJl jJUj 
4j£jJJ aJUUS Js-Sjr* ^ u*'*^* ^ Ott^^J OJlJ^V! iftj .^^SCaJU 

JSj^MU ^>l J!Js*Vi Osj JJLlt <>* J>t W* jM 1 * <>£ J^ 
. JyUI JJJ1 J^ j* ^U! J^j, t J,>JS j\^\ J^i ^1 jJt- 

ii* *Lo;i J juitj <**bkU J^uii J i^uif l ^j j^ J *^r \j\ 
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wy yidi zs&ss V-^s)" p^Jh >&j£ V 1 ^ f^ dl £^-^ 




L^Um <^i) Sl*J$1 ^ $ £U ^ wf B J^*JLi **-UU i^ti 
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i>J^> 


>« J l+*JU*J j)f LtjjJl Ja^V 
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^Y^ 



■mPMMkd 







: ^^1 VU* ^JL^ d 
v^ ^liUa; Ji i^k^ ^L^Ji s^* J^ ^jVi i,^ ^^jw; 

•Jj> c^ Sj^t tjjk; ^ jju^j ^ji ^^s a^t s/b J* ^jVl 

>" W J 2 * ^ -Mb J3 sjl* tj^fc^t L*i Ji *ijUi zakli ; H 
>:f) Okl^i 6Uakll j*x i^j^j hjA\ Aikii «JU JUJi J^ .Sjl^J-l 

W ^V J^La^f! IJLa ^ J^ j^ISj J^li\ j*fc*M i^ 

c^st ^ J^ 1 J> a^ ^j * v^jVi s^as >l* ^f la, t ^^ y** 



\T 







^uvij I'yu- ^*u sji^ jsf y^^ti ^vi g^j j^js r ^j 

*u joa- ^ji\ £$*** (> syu ^ tfAjsj *y^- ^ ^ ^t ftjz-xi 

ty^ Si t *iax*il -£UVi J ijtjJ-l ^U: ^™^ *S>u/tf[ i^. jpJ *Y* jt 
t-LvaJl Sj^ Ot ciJi t oUJI ^ 4_^5" a^^ ^>&a y^- yfc Lf ta^ Jit 
yb J^ Of ,jrt t ^*3i > ^.Vl »Jj .t^s*. JlJL^Vi OS ^ y 
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wy 



. %^5yLsLl dj^jVS J!>U* ^j^ jiji Aj^Jui-1 jj^ajJt C*w-i * Oj**S3! 
-IjjAJ Uau^J < Ja^ J i\ 0*it *Lk*J ^^ UJj aJtiJS 



. *** 



t>b£ C« > (#t \>»^b £jVl ^U J*aj ^JUi IriU J* ji^V 

.{tr^ij J£iJ! jtit) .oU 






{&j&> *\)/ ~- — — _ ^7 v 



^ (j^Lj *r> tAZ-t jijttVi 



£■*- 







,uii <^j i*L* r*j Ujj ^y ^j^j ^^^ 

^Ju. sju ^ ^tte-Ni SJu Ji bkj>\ !ili ^>^t <Ju*Jl J Ujj \VAj> 






\rt 



£■*£ of i>LiJ 4iA^jjt *JU~t Jj , i^ -ujs ji ^^^jJs ^ l-j^&ji tj^b^s 

JaUj *JLfcJ! iJUj + (Fresessian des Equinoxes) , ^V^jJlJto'SII S*£\**)-j 
JUUJ Jl&ii ^y lZ±*j .jUil iJ^ Jp VU>* J+& 1$*" ^ ^^ (t^) 

jlJllt Jijji i»j>b^i j>j iUajf j&bS <^y> j±\ j^al^ tiUllAj 



bMi t i ^ U, 



V^ <_Kj^ s j^ J* t>JlJfi*bl! -kt& gy uV>b^V *^ai isx^j t^^-^-jJ! 



■^>^ Vh* lt'^J 1 -*" > ^>^t ^ ^2 JUL, C^U^^i 5>U j / 



-J- ' 






UsW L^> 






^U>f ^JJl ^^JU Uvli Ij^wlS ^J 0? Ujyl U lijj . Vj**M *^3^ 1 J^" 

J jJZ}\ ob^O-l jU^i ^^ ^JUlj Wj~^ **£b J!^ ,>jMl 



ui 






\rv 






^^■^^^fMHEt^l ■■^■■■■■.■■IIIIIIMIIII !■■ I I I ■ [■■■■■■■ M ill ■ ll»l.llllllll 



V*£ o**i lU U-**"^ <™^^ ij^J^ ?*}*** ci^ ^^* jS £*\>* ut**^ 
*Jku* J?Uj *^ *JS^ \^ a^-iIL t jou 5Jl J *4'i oL5!Jb-yJ tjtjj* 1 Mj£1 
.<* V \»JI J^ldL tju^ •IjXm.^I -k^ jL^l J* 4JLJI JiSS Oij t ^jVt 
jU-JJi L^Ji^-t (jy_^Jkjt 3LJfj$\ *j^ tV uj^vti (JUhJLii jjiuL^Jl jLipSj 

+ 4tfy&~ i ji&j& *2?J* (J^x^J ijfl y_ji>4 i^jCj iJUJi ij&jP *£?J* [j^iW j[ 
<*A)^j^ j^ ijia>- (ji^Jj^ <Jj*ir <A*yi S^b t-d./it JuUSj Sill 

,Ut^ Oyy -k* iiUt 4JLp **4 ^JJI (jJUj^t j* l*i*j 



t^jU^- ,^/J $X*wUib A-rb- ^j-^Vl ij3b ^*Jft«J iLwiJU LfJu-aJ ji^Ujj t£j i> *5^ L j*o_M' 



m 



Ja*U 1$^^ ^Ji Syljll jiAi* ^f t .(jdJi la* jit J* v ]*all *^j£U^t 

^ ^r akfcK uUj Ol£* jit ^ wk*3t ^ Ji 5LaJi Sis ^^IJJt 

.Slkil dUs J v^j^S s^OJ ^Ul ^j^JIS ^k^ 



, IfU i^>- *ybJi ^Aj JsJ**ll ^4—j ^a^* JijjM k^kili *a>j 

\^j>j^ Cte*$ ^j> j^ o^^ r^ 1 <>• <^*) ^^ o^ :^V^ 
.£- ^7^ *u l iM (J-^> lt^ J^ iS { '(**f*j J^iJ*>it> 





vj 
— "^ 


J*- 




J 


I w 








^ tibial! ^ Ji i Jku ^- v* lJJl < T ^> -^^ ^^V^ 



_<j Uj*"_^ ijLlst H^CiJ tiL-Jl lJ-^j *lfij«<* ii** Oywjlj ^ jlJ&* jjAjVl ^ ^Jaili 



M 



OujW L*blSj£^Vi £x»U^ ^i T ^ ^u^F^ ; iJftAr l ^ ^ 






^^ ^w y lla* J^l\ Sbrja ^U ^ t 
JjkJi a/b ^ *jjyj ^^r^ <>• Aks^S OIL* Jjt yb J rfi pj^i 



p»*J! ^» *»J ^f M&ji ^^ (j^J^l f^ - J ^^* ^ t**.j"^ ^J* w»l— >■ ^5L^ (V) 
jtf £y Up ^*Jt %L& 0_^i <i\ t^t) J*-tjii pjaSl (^ ij^r* t)l£ll *iUs J_jk SjJti ^ j^ 



^spj^Ji «k-* ^* <C^) ^^ Vj*^ Jj^^ **rj* uW ^ ^jyT ^ 

pj*jJU i£JU*Uj SJb-\j v*3 v^ L? l^^ o- 4 V^ ** jj^j iJ>, l* ^*j 

■jSb J p^Ji Cr° f^ V jA tgJJ* ^-yt ^^ &*~Aj* 0^- ^ 

,Js *JU& (Jjia Asrji J^ J-^j*«1> W-; Oj*^ 







^y> ^ (Chronometer) cJjli ^U otf J^ : ^ *%>» ° 
^ J W J> <V* *J» ' (*> **» ^ *>> ^ ^ f J ' 



■ *Jji* A^jJ O"*^* ^J"^ <^^t Ji ^ -£^" **** J^ Jl ^J^-**i 

JjLJi tJUj i^tfll ,y J* <Jjk V f,i ii r*^ J-*^* ^ <y W^ J* 

JjkJl IrjLp^ C)f i&*i J«i*j W-*Y£ J£ LfjJiJ 51*15' Sjj^ *^jj . ti^t 
i$jJ£j .JjJ*-H i>jk^ ^ Ja>* \<> J-£) £-*>t— Jjun£ ^t tJJlfo 

dUJJtfj * jb-tj 6? J Jl^Sj J^k ii^ Jj> ^ ^\ u*t^[t £?*: J* ^j-^ils 

JL^j V^i ^^ Vj*'^ til {^ t5"^' t5r*i ^J^ ^~ J^J * W^ tii ***i?J^ 

UUII eJtf J^i> J> iwi Jp ^* U-W 9 i*-*UH ^UJS cJ^ iili 
X> °\ * J> J^ Jp * , y * c>>i ((lu feyi ** . J> !*>- Jp n , i * 



Ji U*lj jyifi Jail.! iJjC tf^JLi Jjkll ia>- J* itfli J c-*jl! J***- 
<JjiaJS Ja>- ^ OijJl ^}\S \h[ ^f t^^^twrfs ^j^xitj jUlS {ja i3 J Zi\ 
J^U. ^jH cSjUj iy>!l Ji UiSj Otf y-Vl oij ^ i^tu Jj4**ll 

b*~ ^j*t *^j ((j* 1 *^-^} ^^* ^**~ o^-3 ^il v*^ *^Wi ^jj + J^kii jjU 

LJLjt }**- otj ^^y^ <>* J^l Jl *a? ( f ) if ^ IJ^i L^L^ 
J[ j^j^j ( f ) ,ju i^JjJI jy J>>J ^f t ^jiV* = ■■■ - -*■■ *g 

, jjif? ^zi>. j£ j^ ^jji j&uii ^^ t(t) J^ jpUt p~*&* jfto 

^ijij JjLJl ^*j^~ a&JL &U^NL ^E Ul «-^i JjLJS ^yJ( ^y 
its' ^jM\ ^k^ J* uoj ol^Uiilj ^U^l giij- ^yj ^ *o>j-« 

-J^, ^ ty SjL *^t *■*■* *V^O .OKUJ ^^SCiiJl ^iJ^VL ^--U IJ*j 

J* ^ ^ j£U3t ,y^^ W **j** o 5 ^ ■ 5 = 5;UJS ^^^ ^ 

, (Practical Geography) 



ODD 



Mi 



■^**t**wpi 






o*J 



^'^JLIJ^ 



\ ta\p cAjbj^ua — \ 

Jjp- 5jj^ jb ^15 ej_^ Jj^ *J#-tj Sj>> JJ^ L j*j t^i^T J^4^ *j« 

* ?- ^ 5jL* y*j SjJtJLli ^y* w^y ^jVS Jjj- J*jLH j*iJi J^J 

J.UH ^ ^>^i-Uj .^lji J {^txw) jjU^N ^MM ttj*- jjj^ 

t U*>USsil i^>w? ^ pJt c~i ij^ jJ*L4 ^^jJL w^Jj 1 Jjj 

.jJl j^JuU v-Jt ^^ 0y^ £^ ^Vji '0^ ^ t>^ 1 ^-iUt 

J| ^rjJl \jj» L$J ^^i *j*4^ ^-j J#: J^M^ <-j^ ^*^ '-^ *^ 

. j^aS^ *ia^j ^jk j£ r \ jjp fry ij} MJjut j^i 3j*j 
*^ 2j>-j tljOj 0^ *U-fc*j 41° j£i ^L^i J ^*aSI J*- ia^^kj 

\£o 



V f p^ i>y> ^ ^ .£?( <G>^ S ^^) G^ (w^s^Ji) j^j 

JJ ^^rj tj ^t C^ ^-** t£j^ uW*3t fiJUJJ (J ^^Jj J*J^ 

^3i U^-j 4>J=u^ J^i M> ^JUJi *U*aJi tJJlj i*U- ^jJi ^u^li ^ilis> 

<uwN1) JU^ ^j^ JUr #1* fJi\ JW J* -Vc— I c^ilfcT J*j 

oL*j* ^y £Us&« UJl^ W^ Li^ -i* l^Ja** Ja3j (v^> JWj 

*tit ^jSl o^ p^Ail *>■ ^S C}1 %J* ^iJS ^l> <>^ ^^ ^ 

S^5 ikT Ua)j i^jVl o* V >• ^ l J^1>U V^* ^ S? 4 ~ Ak ^ ^ S 
p U ^ jj^j" kiJU^ t^>j^ ****^ ^j^ v^'j 5 ^^ v^ 



\n 



^ 1Sj}~X\ ^ *JJ* o**^ ^^ ^ *^* ^**i ^^^ 
ji 5Jj>^ t *^i3 ^J*Ji ijiiUf J ^ . .<y»jll jjy £f ^ #JJ* **V* 

^vt p*n j> ^ cv^ .^jlft ^^ ^>u^u^ 
^Vi jj^j uj^j * uw ^j^s ^1 ^ ^ J> *W l J^ <i 

-.jjti* *k3>\ U\>W o\y«fii\ - ^ 

:<£>& fJ JI a 

^jSll &Up v-r-i V 1 ^ <*> ^J^ ^-J 1 *^ 1 f l*^ 1 *A* j** 11 

jjdj &£> (oT) jlJif ^J Jjt-JI pJ' 0* fJ4 J 5 J ^ J** 11 ^J** 

. ( tv fij J5^!S >t) : J,> JJs ^Ji 




(iV) ^j J&tft 



UV 



< t ) UaJtJf a^u UL Yi sa- ^ t^ J^ &*\s 5^ ^ Ujljm ^jVs 
tO*al1 j^ l^SJj) JjLJ! pJi ^ ^aii ^ otf ^JUl L^l£, Jl 

O^jfti <Jj>- *J^ ^>* £^* J* <**L- tt J t£b fjJl ULfc ^ ^1 Oj&j 

, pj J£ j j^JiSS Jjj*- Lftj^tsj j^i ^y* at Jl (JjLSjJI bJjbj 

jUj U# ^- sS^J ^i3i *}JL1 ^iij U:\j t*U^li ^Ju Jp U*15" yb JiCi 

.otyAb *i*W ji^S Ji^S j^*j- 
J^ *bij JUJ^ ^J *jj *Ji* ^^t i-i^aJi U ^U .La.-? ^^-^Ui 4*it Cfi 



\£A 










U\ 



j*j& j* jkuII *^-jJi 0? 4_jfu^j Oj c^H*jVi J^ jJu ^ j^aJ) J*^ j4^*i 
tj-»Ji)l ^a jrwii «^jJl wtaaJ ^^l Jj**}l ^s^Jaj JjVl f^**j^M 4^ <Jj _ 

jjdl 4^) ^jU j^ JS\ ^jVi J*^ ^^ <jttd* £jr*-^' *-***=!* Jj — 
. J j jl i^jJ^-^M -<^**jij -waSli *y^ <J^*^ lf*' J"^iwS t j**4j! t y 

. tjliJl ^_jJj-Vb *-iywj juo*Lj S/U J£^ Jj^ j^jOI *>-*-£* J$& 

J* jju3j ^dl ^-jJ! «-^J ^jVl JaV ^3% tiJWl £jr-^ ^r Jj — 

.juli j^l ui^jj <jbu J£l£ J* >a-±j t^aJt ^ J^jr^ 

, JWt J Aif JSJlip j^JaU JU^j (j^j *J ^J^J 
So* 



To: www.a!-mostafa*com 



i^r***^ Oh £*** ti tij& Ujjj* jjd\ 1$ t,d)ijS j^ U ^iUaJj 

^ ^A j4^d J*J t^^fc ^&)l OjSo UJUp ^ *JU*4j AJW ^ Nl UjI 

jpl ^lj=>U *^£Ut Iffiij^ J J 1 ^ u OjSi; Ujf- a.!* . . . JLU j^j 
Uai^ l^y t UjUitj 4-j-**jJl aaj**JL! ^i^ J* Uli jJa^ SJjbj 

J£jLJi JisI) .dlk j^ J£iJl ^^ .^^JLi ^Ijll ^jUii JjUlS 

.jj-umJi^^x w*ywU cua^j ^^^t ^ i^ ^^ ^ ^jVi Ji 

^jSr ti^Jii j> *L> 4}\* tl ^*Jjt ^j 4U ^Vi J^^j ^j^Sj ^j^JJl 

-** j-i" j u^4 ji ^c j^jti[ hj^^j ^^-iis uij^5 oL j^aJi 



\*\ 







\o\ 










wt 



J ^L5Ju£ V j^ilS ^^m^j j^^JSJl ^*j"£ ^ dlli jjp £*^i ^flj 

Js-^i j*ijJ tV* **4 * >**N u^jJi^-j ^«*H»-iJl k^Mi£lt £yhU? iJIj-jJl^I* 

.^flJSJi <U1>*J j>-^ J^iJ! Ut , i*Jt\£ ^p *u53^ *)V iS^Jul 




S--LUJE 




&**-%& 






>jVi J^- >aJt ji 



tjj^tj O^vii-1 ^jl^l 



PvUjJI 




jj~*-j! 






^jVi J^ ^i jij^ 



4J&J1 




^* 













\oi 



* * d 
,(ftt**j JdJS ^t) ,UL?j U)^- ^J^J-E 

: j jsLlj jit D 



LfcjjXw*^ f^jij ^*-^ ^^j *uii 0s t-ii32» /^- rtj^bj t^tfjVi its' 






V &* 




\o-\ 



, (Of *Sj JS^SJS ^iijt) .jj*- L^oi* 6>&jj iiU* 







0_^)£ 


















j*&Jl 




-+• 


>jVl _J 




j—jJlsU *y 


P 








0^) * 












t^^r 4 bbyr ^^4 lc^ ■ o-SVU *~r>^ J J w b j^ ^-^ s ^ j 

i AS ^ jj^ L^jj^ i^Jb- Ot>AJui uLj^i ^*^' j^jJli- ijj/jxii j+jA\ pUl 
tJ ^ l^j&e ^jl^lJ ju I^jlp <^tf OSJJLJ1 OUUM u! . jl- I^ju^ ^j^kJ 

J otk^l'ij jUJt eU J L^jJl; jjJLij jil i^. Jjcx 'dUJLjj "ojilj -tit 
. (w_j*Ji Ji JSj^ y ^) lfrw-i» Jj^ *3~*j^i Sj^M is^J- iUa.0 aU£t 



Jjs- ^^^wJtj j^a}\ yi^- ^j\jCj j&JG*j iiJ&-\j jLaUl^i J* j**^j tjAj^b 



-™ 



i*J*#f JU 




,U* Ik** ^ s^, V ^j L* 1A J"^j^^ ^^ 

JXJLH >it> ,<J J^ j*\ Ji jji-lj Oil jprj* uu JjiJl Ji l-lj 



\°A 



O^LJ jjJM Isry* Of \S tiijrt^ Vj*^ *uLA* ^J** d* u^' ^^ 
ti i£*"j Jr^ c^L^* i-JJaJ dJUJtfj ol*-Jt '^U^ J* ^s^' oLU 







\o^ 






.i*aU^ Ir^tj p^ j^t_ V 



_J 



*W*MM tt ^»* * "" >!*■ m il 1 1 mm ■ 



/"* 






JJ ftbjt J wV Ulji» UJ| ^Uii t^ tjjd\ j-Udi ^^* ^ijti- Lfi^* jjii 

:UjU*I n 

{j£}j ^jfy y \^J\ ^IlU wJL *^l ^ ^>J! jit hrj* izsjtiti 
Jt*Jl J*U 6V ^USj ^i U-iH SjS>l o* j?*i^ i£j*U^ ^*^ 

i*LJ,t jtJ*^ w~^ (J^ *js^> pj^ ^Ui.c«&£ j\ c~^ \jw t^j^^J! l^-^* 
^ of ^Ati^J ^ ^^j JjO* (Tf) Ji ^>*Jl p-«-a J* *yjl jUk^ 



jljJiT wJtiJt jJUl! fj>*J U^*i Aaj \£ JjV\ jJUJU^J L>Ui^ wwajj u£t* 

, iA£U$ 4 <jiiH jJUJS 6W ^p i^wzlj <j$j* 

— \,- X,o\ vn ^,Ao r*,A* W : jJLJ! v^ 

^Vi ^^ 1^ ,JUUJS jt ^uJt ilj j>JOH J* yff -Lit *>I ^j 

;^1 ^ <j U.w* ys" 



j\jax U* juj ^i r> ^li Ulk- (pi *tWl **-*■ ^j *!-!* 

vr-J -oO^b j*-Vb >^Vij ^iu^i V^ ^^ 0-tjJL fj^ jd* 

J* OjAJi <>* J^l ^liJJj t HjS>t oW-j^ i^toM ja 0>Ut ^te^ 

^ sj!^ p**Ji <u* ji!j . <j^-^ ! a ^ lMj r^ 1 d^ * jij ^ ^ Jtl 



n* 



J*>-1 L*yu i <ULS.i *lij*» J?jia>- l^JJLi*^ Otji^ff sJufc ^jfiJj . ^■■■tf^wti tI)ljJf 
jJCj U*JU£- L$j>-j^j _/Jw iiU*A5j t*j-*aJi jJUa* jw JJ^ t^M**^)! JppasM 

S53 a-^JU ,WUjj Ejij^-I <&rj* ^j^Z Ij^j l^w*j>* ^H t ^*r^ 0**J *jLp^ 




jjf*^»j i.^k! •wLh' 



V** 



ut 



^U J^ ^IJUJ! J.U niUJJj 



UbOS *J'j±*[ ol>jj ^U^ ^ 



oLs-jj J* *U,^ . UUH SJ^i. ol>jj ^U^ i^U-j MrJft JUjou^e 



U* 



d-iUUS l^j JjEdJ 1^^ t (Tenuous) J>JL>*di l^-uj ^iJ^Jt L^u tLjLaiM 

I 1 







A>-j^ (0 * ») ^P l^*ji_^ JJ& *Sj^ C^£ 4>jLj e^S' fj^J -^?£* *** u^~ 






\*\"\ 



6jj Sj^ V* j$ ^ * jj^i Vjl? J^ (Massive) ^Si f>^ J^ L*t 
J £*^L* jO*\ ^>J (Beetlejcoz) tAi* *lj^t J**tf .1^^ 0-**^* ^^ ™ 

^*1* *j\j>» i^-ji ^U>*J! Jjs ^^LJI Jjju^t jlSj i^^i^jjiJi *~ji ^j-^f 
A^iT <Juj ^jjt ^1 <UU! oUitdl ^ U>^ ly-Vt wy £* uw^ 

j^i j$ Irri J* t^^^-iJl ^y £>»>■ ^f Ja£i UJ dsU^ili Oi*i*> 

j*\ ^ *iy jjS* 4 yw <^j^f ^ ^>J yi Jj itfiJu yiiw tJL^j 
^ lit J*f j^Vt lOAj .( V ) ^j*JLH ^ y UUiJt Jjtj ^ jk^\ 
U*^J o^t ^^JSj t^u jjit 8j^ J^l ^j ^ Y* Jtj*« ^^Ail 
Xjj ^ tjati 4u ^JJt ^ ^jUiL. -u*«L ^bdi ^aJi _^ tdti ^ djfc 
^Xj . ^j^l ^ir^ u-ijUj 4^*^ 6f (5? t^UJ Vi ^ uiJf U , * » > J* 
^L ;^U ( V > ^^^til^ jjfcdt <L^ij s^l>l £JuxiJl s^JwiJ! r> >wJt 
UsS" (i^) l^^^^JJ Of j* jrdl y^ft ^SJj {Sequence Stars) UWS p>,Ji 



v 1x5jS ^f j j^| iaJS^j J^JtS JjjJ-i ^J p S) 

nv 













(oA) ^j JS^t 



fj*^ 



W^J 



^.j^jj <^J i™ib *^Jitj iij-j^L-i j*uV V-A MjiJto r+*- y^ ii^v 



ft ^ ft 

( _ r «AJiJ\£' t»Lf tl^ *w?l>- ti>ij!Jw <j iS^>^ f^*tiil A-jfl^t* il*Us^j 



MA 



^^>JLS JaJ-1 J5Li 1^5^ JU^ Utj 






■™r 



\^A» i-Ui 



f IW^ J*Ui 




ptlV* v i 






JL£ J £& ^gJl ^f <LJj^ p^JI pia*« Of Jj oik^^iS jJiZj 

uj*- f^h <J?j*^ J^ (J W^*l A 8 W^ JJ*£ v^jr-o^iJt ^iUi J U tl^jJft 

J_^>- ^j^l #>- j^ jl*. J£ JJtf a>Ll jJaj , OLdi ^ jS> 
^j - uUl j5> J^ S^i_* Sj_^ ^ fc^ 6jJL- Y - * J] £b£ ^^JJI 

<Ji J^ ^ *,*UaAli ^ jOw? ^>*s- J £*^ fj^ 1 f*^ 3 " of Lfj 

*sy- ^ tf^M *JU J* diUJl *yu jJLkt iHj <^fjU* ^ Lw jJ^Ji 



U«\ 



JtoUil ^ £j*"* ajJ-^-i ^JJ*^ 1 Ji J-^ V^ l>* ^^-^ jiaUll 

^yS L^j {Mage&mU; clouds) ^^^aii o!A^ w>«p ^j?£M O^f *^>*~*j 
i^Ahoj fr^yu (J SiU- E^j^tl^ u«^ W^Jj i>^ «-^AiJJ tUJl il)j53i ^Ay^ 

J L*j lL$J ^^J ^lt ^ft-i tf' fcOUJ* u^J-d £^ *£f ^J *Aj*L( 

oijjjJlS -jj TV ^ Jt j*£li £\a£ W^ 0^ ■ <^J*^ £j^ j**& ^Wr^ ^ 



iljj-^j Lo i^yJS p^tJl dt Cf?? -^ CA^) ^* J*^ *>*^J 

. b*/^ Y* Ji Jv^ jfij ^^i\ Jj* ^U^ ^jVl *S> 4*^ UUjti 
^j^LS3! ays' Jl tff ^^ (-Ujf Jl J^ - o^U u^ **r- <jA> 

, js\ J ijiiii J 

^Jajj tL^-j^I iiLwff UfcA*jt uiTj tilt J*XJ olj>JJ rtJaA* tJt jJ*o j 

i^W j ^i o>Ui -l^L JlttNl Ji J^ ^ U*U>t ,>* f^i ^ 
jjJJl *Ub J^iJl Ji l^ SjaLJ! oLWl J-*;* ^>ali oi^lt ul 

^k^ Jp fjUt Ji- gUI J ^t J-£*M U 6tf ^31 ^^^JiklS j&si\j 
, dLiJSj JJbU ^ jS& J>U V* ^i5JS JJii di& ^j t^jVl 



a d d 



w\ 



iJhlHi H tWHI h 



■*ntt*m*v*«*Hi 







Ujo*- ^SJj -t^** ?iiuMiS Jj* *JjA>-Ai oU^LJLiiS jijJj ^j^jtM Oijj«* *LjIj 

, (Parallax) k^U^S Mj 5 ^ HlA t^j*^*^ j^h *-^ 4*JLp J^ 44J7I 
p-p j^t if dr* w***^ tlr* c J ?** <**A "4 * ^^ tSJ^ olS^>- ^y^j^y lji Ixj 

JLH-*^ k ~* -% ^* fc * ,h i "^JJ^" ^J^" LjAj*^ ^^^^ - |H ^ X ! ^ u? " CjI * , ^ u * Jt * ^iA 1 "! dr*_r 

*i^li .,r-*jN l»i* 0^-i ; W (J^ *W*^ <»*jLff j^ ilj>ttf l^Kj f_j>*J' 

/jj- *}~£ c^L*jJL^> Lji*j j fL^jdi ^+>ijJS *^j>* <1)^* tJu t *>*{ -^-j 1 u*4J 1^**jj 



\vr 



t (*\ * *ij JS^Ji ^s) , ££>«^ J£ aS>* J (Shift) Lji^ tjj*Ui IjJu '-rr^ 




L 



<i) 




Cj> 






wi 



&** *j**U* ^*j J**\i tcrri J"*** ijj>^\ J* o^-^ OU*j* ^ * OUk&i! 
l h+J J^ £j^jf Of o*» J tU* c^y ^ i>j (a) jsi, ,^if 
%jy ,** *-ik£ (jr) Ji jkJt ^ Of ui£ J*^N . U* Lu* Jti\ fj^xS 

Of j£s ^LS l^i t <j> *J j^Uj J£jJ1 ^ ^WS ^i U 

S^iL. Ji^ jSLiJl ^(j)^))^ oy <W-J *Sjlifj -uA^ J Sj * 
jw J& (g-^^^T) pji>J| of o^ ^ + Jj*j JLi ( j ) *^Jj ot£* of 

J^JcJi Jtf ^11 ( J) ^ijj| ^ ^ vUUUJi •yj ^t 4 ^if fc- flJ JL* 
a~ ttyw J^Jt ^ oiy di)A3 t j^U O^U «1 Jl^ ^ OrdaiJ! 

JO^ SjJws Up (t3)4£jijlf J*£ J£jta 
JIjp- «iU* ^ SjJi^aIS ^iJS ^ **Ui ^^ ^U bJjLtf ^ tii^mall 

(Alfa Centuari) ( I ) ^jj^ yzjll ^i y>j U] ^^JS ^yf £jL 

.(L-jbflt >-! t r pij Jj^l >;t) t U^ ^UuJS ^ ^jJI 



W* 



. u/^5 ^at n \ 4^ ^ ^Sj ^j^i,i *^» ju*i **j* ^ s^Uu-Vi 

^jUj JS"l ^>jVij ^OlS ^ A*Uil *j-^Jt ^kbj i4jlWI £^ J^ Ju^NU 

^UJi 4 j-*jL£ tijsks (^ »**) 4^ ^^^ **^ *->**" £***-* 

^ 01 Jy& 0t U ^>££ S-i^j .&*$ <> ,j-Jj *ii— U J* J*>i j^JE 
. iJJLS^ +&j** cAj*m ftj & — * U^ a^ ( i ) ^jMjJ^s 

^ j^u uiu; &JU *^i j*v *j*Jt!i l^i t>^ ^Si c^l^i Jj 

.IStWy Ji LyAfc l^t* ^1 ^J iJU o^Jj S^U- ^jj^ j±*i* 

J& j* ^JJl (Sirius Alfa) ( ! ) ^^t ^ 0t >^i j^Uasi-l^j 

^ U^w S^. wilt (S * *> 4^ ^ ■*** *^J j**\ *Jj' u^ 'o^' 



w-i 



4*LJJ oAa Of i>j j**^Jl^;lJ* JSL-ji l>^-> |*j>*i1S l-i* ^*ji t^iM 

(Luminosity) : jJlJi O 

,U* ^l JUj jIXU ^W)j **Jtt JS J L^ ^Jt 

^Aj t*0 jK ^ (Faint) 6ji)S cj*U I* £>S U ^i^ Ji* ,La *j>«J1 o*j 

< * > _ J » t — iJLi J — &l ( f ) fjj x — iJl *~>j OV ^jj — *^ ^j ^ — '*~* 

*j* On^i *j*~* J^ 4*L» ajlo (^^j U*i ^i*^ l^j **/• ou^-j 5 j A . * . * ^j+MiJiJi 

Jaj ¥oJtiM 4j$k* f^P 4J& j-a Aa)u k-JU-s^ jjl j* Uj t JjJ* fl >4^ lt OfjJj^ 
^^JJ J CAS* ^tl^P ^j^JJl Ja; %jA.(Q** , * * *)^J^? ( f ) ^y^^ ^ 
0_kJlj(V* *)^tja»- JIJ^u CU*l^ j4iaX ^^ jf A>^lJI bjft t *+£i\ JJ^ 
Of UJp £>f Ja^-V) p OO<,«nX«fl*,M* ^f j,^,,*!! £j* J*f Sj-* 

-GUI Jj^ *j*si\ JUj jjf Jp J*va>*) t J*i l^-«-ij iL^UJS *i^ — LI t-jjJal 

IJla 61j ?jtfU^J (}\ *JsS-*J lift ^j . Jaii oyt Oii^f ^ * J^-^f ^^hJtJ^ ^ 

(^t *^>Ji -i*i *tj^ <*^j*j tJJJjy toy (jy^*i jj^vnJiJi ^ uiv> j-it p->*AJi 



\vv 



. i£j*^\ ju>J £j& i^US 4jUL3i L*w JS 6jSj iftj^yi *JLt3_j 

^j+Jj < Frequencies) ajLLS /y*^ f U^Vt ^^ ^^i 0? t>* *^ ^u*M 

,UJk L«L* f^^r*^ 

^L^.1 Jpjlft^ ij^j f>*^Jl (J*«»L ^^iJaJi J-s^ 1 j-4^ 
^L*wil ^JLbVl J (Superposed) -LSfjX* jU^l i?jJa^- UUj (Absorption) 

*iU-- t£i jl* ^ ^j tJiiSU _*f U^ SiU ^ Litf *i! p*«JI ^ i^USi 
jU^i p^jJi ^ iJLou HLU! L^ ^i£J jJi (Frequencies) ijJjJJl Uf .^ 
^ »*U jj^ Sjl^S JL.JJi j**J oSjii . tftS ^JS *jlj>- J-*** J* 
S^JT JLS^- tfUau >-^l l^ J^ljJt f*JU«jj tp^Jl dUi Jbf ^^ 3iSU 
. tfUall jAiSjlt (Photons) ^Uy>!l <y jr^i V^ £~i 

oJlS" JUJj t^ *iw ^Jy- cyljJLH jj^x* *3j^ ^^S ^vjhjJI U 
JJUX j^j ljUU3^ Jif Olijyili CJlSj tUiP Jit <*1p ^jjJ^ oU^UaJl 



^^jJU ^aJb- ^otf JJ £^ J^ <:U ^^ (J«** i$*J£ ^ 

S^jUU oUJaif ejl^ jIhU* J* iaSi J^j *2jjliJi &.i* ^J - ^"JJ^ 

^jo jt ^ ii^i^ ^-jj uiNl *s±& ^ J&l Ji J^ ij\j*~ ^-jj Jl 
V-*f ^f J*rjS>lj ^OjiJi (j^f ^V j^U ^S^vX^ UU*f oU (Emits) 

l^V jjur *jjtf b\J\ ja l*>j jjb^l -JjjVl ~y-Vi :OljJVl e >* 

jSjJ^ A**iVt ^ £\y&\ *Jla ^SJj *gJS j-^l fcurfj (Infrared) J^J-l 
J^ alj^^j (_^^- a^JU tj-il of ^ji^ - f*-=^ *r t^y <^*^ Ctj}i\ J^ 

AjJtji ^b 4 (Energetic) LttU ^f *£*Lp Ejj^ i*^ &**4! cjUjjjJJ^ 

J* A5UJ1 ^ ^t ^jtfl ^V ^-JLl IJl* Oi* IAS <y-Vl *^1 ^ J*t 
. j^t OjJ J^ J> ^ **-i* L- J* W Jjj' ^ J^ 

° r V*UP til ^4* $&* r^ ! 1JcA ^ jJ ^ *^ ! ^ ^^^-^ 

*-> <> ^* ^ !jj- til J-*i t^ ^Jri r^*' ^^ * ^ tj (Bluish) 
^■A>ij IjUj i «*^JS — I* ^ ^j^j 3 " ^-o^ ^j^* til tS' ^^d^ - *^rj^ t-i j[! 

ii IfJj ^Ul *iaj*-4 Oj^j ^ 4(3jj! «j^ J5w J^ iJUJS 5>UbJS oii 



, . .f*& Greenish' Bluish) 



\V*\ 



J^ ^ ^ ^T #^ <y Ji! Ji p^i-l ijl^ p.,*,^ Uj[j 
auJJ #Lktt ^ju, ^ i( 3jjVt ijlilj UUJi tfUJi o!i olysyJi a^ 

S^-*. ^U>! ^i ^^^ ^! <J* jJ&j OjhUS Jj>- ^iUxJI tJU 01 
(Thin) jsj\ jUJi J* l^x* j-kjV ^i3j t^b *>^ ^ 4aU* ju; 
iV**^ v£&* J?jk^ ^ jUJI i*U Ji» ^ SpWI ^LtYi ^^ li--*- 

C ir >(Synchrotron) 6jyjjS^Jt 
^5^ tCjU^LJb)^ J+ati L+p\*- £^r! iaU djLUJI *y^ ^^ij 

OjL fr^tjjM aAJLaJS M^3f jlH^ ^ \--^ ^*^* *** ^* £*t£i <Sa4iJ1_j 

iL^j^u fjj^Jt o_j^j ^j- jj ttSUj^ <j^ tij^t v^j^ ^*J^* jj$*j *j^* 

:m^»J1 ***** n 
a*U* eJU J^jiS i^ ^ (Molecule) *t5J>- J£J AJJ^* 0^ iaAJU^ *j!j^ 

JJ (JuJJ Uj^a^ jC^ ,6jS3t ^Lp ^ L.U Uj^^^t ii* Ji^ tv 4U* 



<J^i ^ *^ji- *£j-\ iiikJi Jfti iW Sjj^f (Kiltie Energy) ijS>- 
gJL ^>i ttUJl ^^ J**!*. ^ L-^ *yl>l ^UJi il 

- j^i *-^ <>* *^ijii <j£t* 02M j$ ^Jj** ^ J^ ^ J** v*^ s 

sjljl; ijj*- Ipi utf lit ^l * 4j* ^ a^b* oUJjij ol>y J£*J J* 

oLjJbJJl J* (Fraction^ ^j^uJi) ^-«JfcH i _ r ii yiJts £\>*^ &>**** 
,4^jU ^^1 J*jJt *J- OjX-J *j*-Vli yJJl J*x 

tij J^ s o* s ->b^ -^ cr^ ^ *W ***" ^"^ *ii ^ a**Jj 
^js jls>u «UJs ^ jrf ;ls> #& j^tt s^ 6 ^jA- ^^ jm a A* 

c^yj t jst oUjiji i^p ^^v ^^j ^J^ V^ ^^ ^ °^i>^ 
b*J ^ tA*Li-l *k£)l ^ *t£j*r £* JW-* **^f O^S^Lc J*f £U* oli 

ip- *j iijULb L**mj ^jS^^ jj^lx^Ji ^* ^j3t {j& -%~\ (J^^ ^»^* ;>M o*^j 
^ ^f jJfe li 1^ (iysi ^l ^^ijJr 1 ua*** oy^ vt-^ (^V- ' ^ s 
^ A*LkJt ^ ^£t OjUj^f ^j Oj^ £*™* 4^^ t*^^^^ J^ 1 ^^ v~ 



015* IJJbj .(Area) £U-Sy SpbJ! 4*aJ1 ^iu* Ll y £y JU^> J* ^p 
3ji>J~* J 1 ^ 4 d* $>Aj OUj L^Jj UU^i -U^*> *L**Ji\ ^ *~s>- ^t (jJfc 

, pj^jl aUh>-I JuJL>tJj oUjJmiS 

i jjL ^Llait LjWfciiS ^yj dJJi Sij^ta /y UJU^-i Jij . *£j*0 ^" A , 1 t^y- 

i^ty*- -^M *jl.y £■* t3*lj^± Aj^ ,>*-?' ty*W^ £w*ti lJjAj fj*-*Jl ti^t£j*^ 
aAj Sjiy-i fiii-fc Jifl ^J y-! ****3*- js >»j>J ^l_5 . Ajjia ^*rj^ osl ^ * 

djly _y£& ii|j*" A^J SiuaJl ^y SjlJiu As^iia*^ <y J>-ijJS /ujil ^«mmJ| 
fj*^ J* jltdti .^pA-Ul TiJa^ ^ *jy JU^** y -i^U ^S £SLk!t 

\s t sy O^y^ V* l^fe Jtft tfy*^ £f -^N ^^ J* ^-V 1 O^ *u***^ 

i^"l * *JlJ a^l ^lj h < j»j t JA\ *tJsuw Jii*t iS^j <^yjJt pJburi 0j£ £^*> 

jla* \ , V Uj3a* 0_^ &\j J4 V ^-JJI ^iu- *>-U* J^t 5!^ V*iau- 

^,■■1 ^ujj * V 0*1. >,rA 4'^^i U ~*M\ j* olio . tr — tn 



4 4^441 



Ji^l ^Lw. ^y^ il^g^ b^ WiH £j** U*y^ t J>-tyt jb£At SU l^^ 
jIj^ JiJJ5j tfj**J! ^y '^ Oj^ ^^ ^1 iji ^J «£. jljLi ^^> ^ iii 



\AY 




fie Ojjit F* * r^**JS 









(Composition) :^j^i\ ^^J D 

IL^ iJU* Of J^ JJo Ur £w cAJbi ^^^kii iji^ ^^ >*^J 

W vfri l^ c£>Vi ol!i>Uij ^tjOJi J* jj* ^ ^j 

£* j^*}\ \1a ^ otji *L*5j *>^ U^ l^V dUij ^ fja»M^ 



^AT 



O^L^l tij**!* Ji pi***^ 0? dJi^l >bJkaL| *i$jh^ O^J .ij*fc»*8^ 

lift Ji* j^&j !W HAj tp^iJI J* *jt^! Vj^ o^bjIU lit tftj*^ */* 

it, * 

4-ijj^Jj Jp^litjM ^^J ^L^SlX*! A^kjUJ^J -jrV^-JjJL-il jj* *cJu£\ 

, 4j_jt* a>-j^ ^Vi \ * 



ji v-^ 


*J» J 5 * ^ 


Olj-Dt 




jK,itt>.ti 


OfjJ^i fcfi? 


CWJJ-V* 






V,V 


\,*' 


* 1 t 1 




(V>-j jJLjb s 


^ 


1- 


• * * * * 




fj*y 


* ,'<\ 




^ , 1 * * 




^w5jf 


• »•* 




C* * 




OjJjtSlt 


' ,*« 




** * 




O^JI 


-,^ 




W 




C*=rJ>^ 






r* 




Oa^Ju^ 






Yo 




C-tfJr^ 






Y* 




^""■ij* 






i 










Y 




fJi J >^ 






t 




f^ 1 






^ 




r^* 






\ 




J^ 






\j* 


J*» 


^^■^ jr^ti*^ £^ 



^Ai 



U^*V ^jVi ^Ja^ Jp p-JU i& _jjj . t^JU t£p£ ^Jl ^>u*ji V^ J* 
ijjLii ib^ JbJ^d i£j£<\ 4a*J* ^>3 if UJU- OK *4ijj &>v lAI *u*J 

dlii jJj ^ajIjj dlJl£j SjLJt ^I^SJ! i^ih£ JU; -&l fljJi tiUJj 

sju* Nluf iiiiAJS *-|^i* lJj^ ^j tc? *flJLJ! ikS* J Lfc^Ji ^zJS **^MH *j* 
*LUl ^JWJ <^ U>" aS^I ^ l^ ^ jtfjS JS\J J^ 

oUUM ^j j\jX\ yUJ fj^ IfU if ^ tL^^Ait J oi^j jjJj fj^W 



d a a 



>A* 



tWpi'HtiPmWWUBa'^mM^^^^aHWtWMHiMttMftHWV^tadflati 






jJpLoI (JlWi *j^iL tf*^** OLSTj^Ji aJLfc ^4 ^r^iSol £}\ JL>J SJJij 

|^ t ivjjLaj&j jLi-Sj Jf^j aLJLAI SljlSj t^-v^ l^j^j iSjJuJLS' tiiJJoJl 
4>U«*JSj t (_^Jl^-Sj A*J-!j jjijl^ (^LjyJ-l 4>tAv? ^Lp IajjxIs AiJi ojLHjkjM 

- <^Vu ^jaJ^j v^b v^b i„rW^b ott^Jij v^^b w^b 
*~-Vij jsLls^ i-s^i! *jj*j 4-jjj (jy Jaj^i aJj^j tdUiJi *y^ ^jJ 

.I^Ip jJ&f ^JJt 

■^j>ci\ £\> ^A\ jOcM ^ n 



jJUl; ^ ^tfa G ^f JJ ^Uii ^Jl ^ ^^l ^i ^ t^ t*U. ^UJl 
p^jJl £^ ii^ *JtUi5j £&*& pjjd i>*js^ -£*^ 1 ^ ^ iSJiilj 

fj^J ^ LfciJLP iiSJi j£*$\ u^jJl 3*£^£ j^>J Jliii J^-^ jj^ U**tf jJj 
0^4 Jj ^Jt> Up O^-J *^*~^ ^>jUi> aLsS'ii iUxa eU£U JJ*AjiJ t^lc-JJ 

, H 4 jJLJoJtn Uu«l^ (Polaris) K L jJk2JS *>*l!b 
Willi* <4*jJ*ll l*U») i$^t>- ^ OtJuUt <>U^JI U* tttrtUjdij» 

if 

j*j & ^j^^d *^ i^JaAlU UL^Ju **j**«ll Oy^ ^^* < l?d^l -j>J j*^^ 

rjfc ^lajj t4il£j (J ^*£ ^j^Si^ f*- 1 ^^ il^J ^cW^ CjU-U- fJLil ji-* 

i^J iJUl iLlJi ^j V(JL*£JJ j^>Ji iJUb J^s- Sjj^ l^jw*; Cjji,> ^ f^il 



^AA 



... 






I jfif 
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' * 


*■ 


NV 


^/ 




• 


* * 


• ■X^ 


to / 
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£A 
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* \ 


■?/ 




M -0 


*■*' 


i J 
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^,1/^ 
y ^ 




K A 


*-*\ 








A 


-**\ 






L^ u^" 


/v. 


T> > 




'^-.-fr,.^ 






**x 


^v ■* 


*-**' 






f* 


^^_ 4 




i- 








^^^\ 




1 p 













« jh ^j .-ft ^jjjjj 

a>ji>*Jl aUw Uj^ i_jt5 ^-i 



,,^**JJI Jj^ aJUttVi ^jVi tf^> U^!j ItUjS ,L*iJl,^l Uu 
^-j J jjj Uj^J *5L* o! U j*^j^ IJbz* jj^i J^>- a^S UJJSj jii 



u*\ 



\jSj . v u>^ w^ ^jji j^iit w^^ <u***Jt ols^i *yu!i p-jb 

T ipft (Jjl L^_ji 

^>ijt ^l^* jyu ^ . i j~+j*i\ jjp- aLjLs' Sjji c*xr Ji c^j ^j^jV^ os 

^.jj *i^JLJ LJSy- J| £j^jJI dlUlt ^i* ^^^^jlj i^Jl ui^ltll ^ 

*lil£j*f UjL^i J^ LgJ| _^J *y l^£Jj t iiow ^L*jJ 'j_^ *** 4-*M: ^ — ^ 
i&jXA ti ISJUiLiJ tJjjJlj cAjMjJI ijJi?- A^iJ A^-^jslj ^j*Jb" otS ^l^i 

^ S^^l u^ 1 ^ U*k ^ ^ oLS^H ^f JiU* ^j^^j 



NA 



H ^bJi LSjS _ V 

: ju.*ft £^ **#** n 

c U>*la J5w (J*- j-Ljj , ^iO^ J - *** *d'"4 *-*** j^Ul *L*il (j ^r^kjj 

jl^VS i^JL* *^Ij J^jIS l/M* Vr **^ /w^Jt rtJ>*Jl c^*^ * <^j^ 
£c J*J1 JU*j^l ijj^aJi ^ V-A^ £*b^ ^*l&b J^LS tij&j , (ReguJus) 

.(Leo) flJL-r^S& «^[i 4*jj1\j 

Jij^ ^T ijjp- j&!ft\ JJ>\ J kO^VS wJ*^ SliU*r (J ~*-*Jl ^rj 






\^\ 







•*. <.bxji> ^^ J^i ift*-n \/ 






j£*i I***** J Jtf l^j tUJ fcalsU ^iH ^ ip^ ^ Oj£s* ^fcij 



. ^UJSi Sj^rftJ fl^Xt ^^ *lc~*^ 0^" ^^ 



^t 



■ ^^ sy* - r 

. w;UJl *&}+&■ i 

f( 3UL£J! ±&j+& -*. a 

, fcrUr-jJ! iS^S _ v 

tjLS Vf^ *^i iwL^Jt CjL^j"! *iJ&l JUj> Ot*U SjjLj (Ju^l) Jj-^U 

J^ J^ - J^ *V^ a* v*^ 1 p*** 11 4 j& ^UJ^ ^ ^* 

iUj^jf jJLj 4JU Ji^Vl JJj <>{!{JU-£JJ J*l5^ii| A^i <~*j*i ti/^ <-jUtfJ 

^all yU>^i ju^ N| £7**b J- 5 ^ W^j-> u 5 ^^ <i^ &u?M^» 

j-jsLf SJU *L£b jiks S^UJi ^ijSGi ^ \pjJj ^j^Jiih 6l jJLuj ft jiijll 

^ ^j^jVi Ja* Jit*! **jJ sj^-i_jJ^ i«Ji j Wsl* tftj^ ^j**i *V-J' /*-* 

,(nt r*j js^ii >it) tr * OjJl. v * ^^ ^1 ^^jJi 

















sJU^tJi i^J^Lb ^^>^ J^ J^ JjLJ^Jj tjLLtJl s\su\ Jpj 

~^u *-*jajj jujlsi i^ *j a^£ ipu^ss i*jL*itj i^i^h tJjfc f^>*j j^fj 

.(Alinir^^PikJi) wyJ* *Lwf 1^ jt A^UaM -r «Jl]0 £*^J ^Jj*^ p-*^ 1 

f t ♦ * 



\u 



- ^>l £-* ~ r 

.(t-Jjl!)*^ gJL^jy 4 *1Aau ^(^^Ui) ^hj i£\ JLL*UJ Sljit ***** 
jjai?) , uiiVl *^ ^Tj i^JOfl 5t> J* V^ 4>j*£ ^ gjU £jl>- JIj 

J£ji Jp jOJj i^jflt ote iPj**» J^ l^ <J**fl Jl L.I .(Perseus) 

^^gjgu ^it Aft^^tJS f^*^^ ;>* ^i*^^ & ^* fj^ ^^ <j4^ C~^-t* i^O^" 

*^*iM ^ ^^ < *jJS ^ wjjUj i*L-* Jp *5j ^y*j fUIi JiJj* <Jp 

;l4^fj tjlil iil^j jWl 6jil£ u% j4&>J 



\<\* 




^<^*- \ 









^ ! \ / 



^'f*// 



(V) j^j JSwlH 
t-JjjjM JjJ j *l__t fc.tl)l ieLJl X* SJj-iJS ■V J ! Aij* 



.j^l «JK1I WjS _ t 

a*^ (Auriga) 1*N( >= US* V^ j-.Vl V^ <> ' i J* AI ^ 
6 Ju» rj _>Jj (Capella) iLJSJI v&» J ? «^ ls ^~" C^ 1 ■^"^ 

KiJl Jut) .r^l.j ilt>»» :^J lf ^l ^ CaU a**^ 



\\"\ 



— 










— 





*UJt J**J J *U. fc-tyf ^Ul j^ u^l *^Jj jui^ 
srj**^ ^JLLaj L»^ifrj ^j^T /jp 

^i lEjjJLt Vr>*S^ JLO^Ji J&t ^ b^-JI^^VUjI nbjiliij 

Mj l^UK, <*j**Il tSjj ^j . OUJJi cJbA l^^u ^j S^JJ ^U ^ 

• S^slil ^i 0j^ ^^4 ^l£* y-f ^ jAj kO!j>jJ!» ^>*J Uf 

.UUi 
<-J^» j^ JaJ Jij irj^j, jjua ^ c>^ Ji j^ ^ ^ JJ^t 



nv 



ftj-Jl ^tjj (Castor) a^oill* ftjdl ^tj £*i U^^ 41 s?J <*Oj> 5 Jr i 
J>w* ijjw *\^Jt *Uo£i *Jb £*j .jMt* ^J "Lr^ 1 ^ (Pollux) flj^jiti 

&l*U io; Wli dtfU tfj»^L>N icr*^^. ^j* o»^ ] &J** ^^ 

mj jljJLc ^^^JtJi *J*J iLpAII ^^ ^ -^ JJ# cJ>U Ik* Us c~~J 
iiautfjS* ^^w J* &LeL. kwtJ tl£*.j ^Ua^L <£^ IfcU^ t^j 3 ^ u^" 

\jh ^ njj&\ i**dt **UJl uf* **UJl *^ toUUii £s+± ^U* 



^^A 




JW^ 



JUJJ(' J ^^&i Lvh£\ JbLJj 






<^j^i .iiUii «^uui ^ juji J vn^Ji «&ui L-iii^j 

*jj^ jj^i ^ (c^ t^U3i £*Ul w>jU*i ^^Uw fll^i J jjJj I4J i^UJi 



\\t 



jIJpT U ^ 4if ^ .OljJ jf Jftfci wjU* ^>.J] **LJJ ^j 
ftf>V* if 6j^U3i j^va^ diiJi .oULJ! J* t^ JJjd L^tv J^ 
■^■■ tafl Jj>- i^jrfjSil &\hyi jL*v» jtjU^ S^iL* a4j V^j v^** J?*~ ^j-^j** 
. st£>wiii t ^^i\ tiJjJt ^^A^fci> <pL*Ji (— * Jlp j\Jid Ifi^j . *-^*iJl 

Jj> L$k^ (j^ l5j^^ JU^iJJ J *XU £pU kitUSi ft^ a^j Jij 

^JJt j^a^\ f* j*Ui\ J SJ^-ij Ija p>y*ci\ ttijJ- tfSlS j^teh^ ^UaXjj 
.^j^aAJS iljJ- ^JJi ^Ml UjUh £ji**jJl &aJu£ ^ ^liJl ij*j IJUj < t^i-lS* 

J^ SJUbT^ XfSj*. J ^1^> jiUtfj 3>31 Jl ^>Ji ^ Ujj^ft Ji^^ 
\Y-1 ,y. (iUjUl U* v^b ^^ Jj^l ^ U> ^_ \ 























j^ 


uO*t; 






r 






> > 


KT * v^ 


A ^ 
v ^ 

X -x^ 








A 


/ "^ 






\- *^C 


** \ 




w^ 




; o 






^i 


w 1 
to 


^jJi}\ 














v-*- 






lf St 


vf: / 








*\ 


/ * ^ - 














^^^__ 




^/ 






_. 








fff 



















r- s 



jj, ^ujji Utii\ ^ i^y^jt ut* j^iyi ^^\j ^^i\ js>j ^u^ 



^dJj^j i\ & j** i.rftt"\ 



ODD 



Y*Y 




&cMk&jA'&}x 



Utt* jydJ i*J>&* (tjT) f*j usbM*l irfU^ JjlaJLl *Jjk J SjjSjJI ^ii,Vi Ji** il (#) 

, *>r^j iii ^A^ fUji jtjz 



-t 1 



^ [ 1 



r+> o «* -^ J* o — * * * 



_^ -* ~< ~f F* 

m O >f j» ~f **v **» o < 

u kj. ^ -^ 4J TV | 4 t# *f 






^ *% 

t 






it bi — 

C r" ** 



li 



** rfj > -* -* 

n£ J* r* ^ -* **. ~^ -* * * 

* + -^ ^1 ^Jl - > ■ * — ** 

* * » + * ~< ^* ** o -* 

-t -t — 

^ ~* -^ t> -e < O l <-<-* 

#* ^ > -| * -* -* * - -* > 

*»-.,* -t ^* ** *^t< 

O ** *-< -H- 

■J ->J -^ --# 

~* r* > -* r* -^ *J i >-■<< 

* * *p — < #*i -< D _-* O *4 

it. *" i V % ? 9' t ^ * F 





f 



I 



c- 






V 



w£ 






I 



a. 



4 



_Hf * ■ *^ -H< * *■ * _^ * * 








Hi 


| > j» ** * < 1 ^ t 1 




y. t- 

E^ 

MET 


I o"^^^^>i*>-<^ £ 


ft' 

r 


~* i 1 1 i \ \ < t ^ i 


■s 


^_**-*-<"l-ft* & o 


JJ £ 

" g 


■-«<^-< , ^-<^* j ^o -* #*. 


* 

w 1* 4 IK V « ,V * * ^J>- * 


£ 1 


-<>--< ^ -< r* o O >- -t 4^ 


v 


£*:l*l!t5l£t 


1 






r** 



*■ Jr j* ■#■ 

tJ 4+ -J- LJ 




* * **-!*■—<* *- • * * * ■ 




£1: 

>** 










O ^to^&^X^I-H-^f^k^-t-t^ 


0> ^^ '*—' ^-^ ^j 
> > f f £ 

— < < -L *L -J ^ c* </ c* 

^ ^ -« R & + . ^ ^ W 


1 



I I 



if 3 



r-*\ 





{* 














IE <t± 








< ^j **. -^ ^ ^< „< fis ^ 
-< ^J -* -*J * >-#*» o 

-< ^ ^* -J o — t o & o- 

> -* < < ,4 #* + -* v* 


St 






~6 




< r* < * ~< _~ ~c < ~£ 




l*lsh-<^„^.>.^^-( 


V 

1 




v 'C - ^. ^ -* *.. 

tr S=r — r O- ^- ■— < -^ ' -t 

f f & i -r > i ,( ^ > 
L L - I 1 * £■ *- £ 





v-v 



< -~ 



o ~< o -< 



-* 

^t 



< 



> -** > 



*+>■ ~< *J 
w< ,J -*^ 

O < • 



— * O 



< * 






-* o 



t> < o *■* 



o r** 



F I 1 






a. 



^ 
t 



. £ h i ^ - 

o X ! -V 't- C ! ' 

t i- * '•£ ^ £ £ ^ r - * s 



I 



*fc 



S 1? 






■r: > S 






*& c . 



:K 



b 6 



--•1 
i" 



I. 



Y*A 



~* ^ * > - -c -* > 


i* 


< ^ ^ #* < 


l- 




.tr- ' 




it: > ^ 


■t -t - 


fc. £ fc 


f >r » £^2^ T 


i" 






at 



T-^ 



J\. 



<^y>j ^>j J^f ^ s*>UJ' Mc-^ {J«* of J*>^) 



Achernar j^l ^T 

Algenib c-*isU 

Afkaid .tftijj 

Alpbard (^L^JS ^) a^AM 

Aiphecca iSliJ S 

Alpheratz <JLUlI ^tj 



Al&uhail 
Altair 



Andromeda ILJ-^Jj *Til 

Antare ^^Jl <-JLs 

Aquarius <yL-Jf 

Aquarids ^Jjtfj ^ 

Aquiia V UJJ 

ArcUsrus j^^i ilU*J! 

Ariea jjj ^ 

Auriga fc^( jj 

YU 



B 



BeUatrix 
Bootes 






Cancer 

Cams — Major — Minor 

Canopus 

CapuiUt 

Caph 

Capricornm 

Carina 

Cas&iopea 

Ca&tor 

Centaurus 

Centuari Pfexima 

Cetus 

31 Corona Borcaita 

Cowus 

Cruris 

Cygnus 



(U^i ^Jj) 3j^\ 

^JOU ^j&S ^fj 

v t>JI 



D 



Deb ran 



oi^jji 



YU 



Deneb iwJAJS 

Diphda £Ji*ili 

Dipper ^jJI 

Dubhe (u^ ^^ <>*) c**:^ 






Ettif ^*Jl 

Eridanus ^^i 



F 



Famafhout *^y-\ &* 



G 



Gemini l)UIj*!1 



H 



Hercules (J*J*) c^H 



Leo (J^VS) (iJJl 

Lyra (JjliiJi) JLJUJI 



x\r 



M 



Marfak jiJLt 

Markab *-r*j^ 

Mirach tAA* 



o 




Orion 


UW) -ijjb 


P 





Pegasus wj^S 

Perseus <j"j^**J> 

Ftcis i^j^\ 

Pleiades \jj$\ 

Polaris t^iuJi **>J1 

Pollux y^p f \p}[ ^j 

Procyon 4**L£Ji ^^tiJl 



R 



i 



RasaHague IjW ^j 

Rigfcl jMH J^J 

Rigulus *X~fy\ <f& 



VU 



Scorptus *tV**^ ^ 

63 Sirms VW S <_S>*~^ 



T 


Taurus 


jjtil £v* 


V 


, 



Vega *#jjl ^^j 

W 

Wolf ^JJ* 



Y\o 



s-a^ 



\Cst 



^&^O>40 



) 



.^ Unv t J> iwUr tJjVt mJ»JI .t^j^M :Jl>-* ^*l^i! .* 0) 
t jj^o ;u*b* 4 &ii!i u^ii .LjlyJU ^JU ^ j^x :p-&M ^** (t) 

• AW? ilj*\ti\ tipUatiJ uJ^'j* *~-~y ifJJXAi\ 
*+#+*j* i^j^L* JU^ .«* *^> - fj^?^ *JJs* UJLi^ -j5w . ™* CJfjj^j (t) 

tf mr t^jtjrt iWJ*jj u^J(y 

— Acker, A, et C„ Jaachek,, Astronomic ed., Masson. I'aris IWft), 

— Alter, L.R, Atoms, Stars and Nebulea, 2nd oil, Harvard University 
^ress, Cambridge, 1971, 

— Bok,, BJL and P.F M The Milky Way, 4th cd., Harvard University 
Press* Cambridge, 1974. 

— Encyclopedic Scientifique de PUnivers, e<J. Oaulier — ViUars, Paris, 

Vol- I — La Terre — 1977 

Vol. IV — L/ Astronomic — 1980 

— Gibson, E,G-, The Quiet Sun, U.S.G. Priming Office, Washington 
D.C., 1973. 

— Gingerich., O. (Editor), New Frontiers in Astronomy, Freeman 
San Francisco, 1975, 

•— Kopais,, &h Hie Solar System, Oxford Universiiy i'ress, London, 1TO. 

YW 



— Swihart,> TX t , Journey Through £he Universe^ Hougtott Mifflin 
Company, Boston 1978. 

— Tariing* D.H, f and M.P. a Continental Drift, Penguins Books, 1975, 

— Whipple, FX,, Earth, Moon and Planets, 3rd ed., Harvard University 
Press, Cambridge, 1974, 

Periodicals; 

— Geographical Magazine,, Monthly Revue, Country and Spirting Pub. 
LTD,, London 1979-WSi, 

— Sciences et Avenir. Revue Mcnsucile, Purta 1980-1981, 



X\A 



To: www.al-mostafa.com 



